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INTRODUCTION. 


The name Productus shales has been assigned by Mr. C. L. Griesbach! to the 
dark, friable shales, which in the Niti area are intimately connected with the lowest 
triassic deposits, the Otoceras beds, but contain a paleozoic fauna “chiefly 
Product of latest carboniferous or permian type.” 

The sections, where this horizon has been most carefully studied, and is richest: 
in fossils, are those between Kiunglung encamping ground at the head waters of the 


- Dhauli Ganga and the Niti Pass (16,628 feet). 


On the southern slope of the Niti Pass a normal sequence of carboniferous beds 
is exposed at the base of the Productus shales. The upper division of the carboni- 
ferous system is formed by a white quartzite of about 350 feet in thickness. The 
boundary between this dazzling white quartzite and the black, often carbonaceous 
Productus shales is one of the most important landmarks in the structure of the 
Central Himélayas. In some other places of the Niti area, however, the carboniferous 
strata have suffered a certain amount of denudation before the Productus shales 
were deposited. It has been stated by Griesbach that the upper boundary of the 
white quartzite often exhibits a rugged and denuded surface and that it is even com- 
pletely wanting near Patalpani, where the Productus shales rest unconformably on 
the lower divisions of the carboniferous system.’ 

While the Productus shales are sharply and abruptly defined at their base, 
partially overlapping, as is supposed by Mr. Griesbach, an eroded surface of upper 
carboniferous, they pass quite gradually into the lower trias without the slightest 
trace of unconformity. 


1 ©. L. Griesbach,—Geology of the Central Him4layas. Mem. Geol. Surv. of India, Vol. XXIII, 1891, p. 66. 
2 1.e p. 114—117. 
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The lithological character of the Productus shales is described by Griesbach (I. c. 
‘/p. 66) as follows :-— 

“ Generally resting on the white quartzite of the upper carboniferous it sharply 
contrasts with the latter; consists of very dark, occasionally micaceous shales, 
exceedingly friable and crumbling into an earthy dark mass. The shales may 
be said to be earthy here and there, with coaly traces—carbonized vegetable matter. 
A few irregular partings of hard ferruginous sandstone divide the thickness of the 
shales, an occasional] string of nodular clay iron ore is found in place of such sand- 
stone partings. In lithological character these shales differ so little from the next 
higher horizon, that it is easy to mistake one for the other. The higher O/oceras 
beds are, however, less earthy and not micaceous. Throughout the horizon fossils are 
found—chiefly Producti of latest carboniferous or permian type. The best preserved 
specimens are contained in the grey sandstone partings which are often crowded with 
Producti.” 
| Nearly all the fossils of this horizon, which have been collected by Mr. C. L. 

Griesbach in the Niti area, are marked on his labels as coming from the southern 
slope of the Niti Pass, between this latter and Kiunglung encamping ground. These 
fossils, chiefly brachiopods, are enclosed in a dark, grey micaceous sandstone, the 
weathered portions of which often exhibit a bright red or yellow colour. Some rock- 
specimens are true lumachelle, made up entirely of the casts of Chonetes Vishnu 
Spirigerella Derbyi, Athyris Royssit or Productus cancriniformis. Most of the 
Productide are, unfortunately, rather poorly preserved. They are only casts, 
portions of the shell having been very rarely preserved, nor have I been able to 
study their internal structure, except in two cases (Productus Purdoné and Pro- 
ductus gangeticus). 

From this locality I have to mention the following species! :— 

Productus gangetseus. nov. sp., C. 

ss Purdont, Dav., 8. 

» of. Cancrint, Vern., VE. 

fags cf. serialis, Waagen, vr. 

9» cancriniformes, Tachern., vc, 
Chonetes Vishnu, Salt., vo. 
Spirifer musakheylensis, Dav., c. 

‘3 sp. aff. fasctgero, Keys., vg, 


Hs n2tiensts, D. sp., Re 
i. Ravana, n, sp., VR. 
. 8p. ind. 


Martinta glabra, Mart. sp., R. 

_ Athyris Royssit, Lev. sp., ve. 
Spirigerella Derbyi, Waag., ve. 
Dielasma, sp., ind. 
Aviculopecten hiemalis, Salt., o. 





The next locality (in south-eastern direction), from which fossils of this horizon 
have been mentioned, is the Chorhoti Pass (leading from Niti to Rimkin Paiar 


* The signs applied in this ot the following lists are as follows:— vg = Very rare; B= rare; c = common, 
vc = very common. 
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encamping ground). The fossils, which were collected by General R. Strachey and 
afterwards described by J. W. Salter’ as carboniferous, were found in loose blocks, 
in a locality filled with silurian slate. General Strachey, however, stated that 
the whole series of rocks was traversed by great faults, some of which may prob- 
ably have brought down those younger strata from a higher level. The species 
described by Salter, were collected from a blackish, arenaceous limestone. As 
they are the only ones in the Niti area, to which this author attributed a carboni- 
ferous age, it seems worth mentioning, that no true carboniferous deposits have been 
made known by Strachey. 

J. W. Salter gives the following list (p. 52) of species from this locality :— 

1. Productus Purdoni, Dav. Pl. V, fig. 10. 

2. P. Flemings, Sow. ? (or P. carbonartus de Kon.) Pl. V, fig. 11, 

3. Chonetes Viskns, Salter. 

4, Athyrts Royssti, Lev, (only a small variety but pretty plentiful here) 
PL V, fig.18. 

5. Orthis, sp. 

6. Aviculopecten htemalis, Salter, Pl, V, fig. 14. 

As only the two new species have been fully described by Salter, while the 
rest have been only figured ina rather insufficient manner, it is not easy to 
identify them with my material. 

There can be but little doubt about Athyrie Royssiz, which is most probably 
present among the fossils of the Productus shales from the Chorhoti. What has been 
figured by Salter as Productus Purdont, is a fragment of the dorsal valve of either 
Productus gangeticus or of P. serialis, Waag,, but has, I believe, nothing to do 
with Davidson’s species, Salter’s Productus Flemingt or P. carbonarius can 
scarcely be identical with P. cancriniformis, Tschern., although it is apparently 
provided with a similar sculpture. The shape of the apical region however recalls 
that of a Chonetes. In this respect the figure (Pl. V. fig. 11) is entirely mis- 
leading, as it represents a brachiopod with a distinct area, but not a species of 
the genus Productus. Iam consequently unable to identify this species with any 
in the Himalayan collection. 

The Orthis (?) may perhaps have to be considered as the dorsal valve of Chonetes 
Vishnu, which seems to have remained unknown to Salter and may, espooially | in 
incomplete fragments, be easily mistaken for an Orthia. 

Nevertheless the character of this fauna leaves no doubt as to its derivation 
from the permian Productus shales of Painkhaénda. 

On the southern slopes of the Shalshal Cliff near Rimkin Paiar encamping 
ground and of the Bambanag range in the Girthi valley I had myself an oppor- 
tunity of studying the lithological and stratigraphical features of the Productus 
shales. I found them—in perfect accordance with Griesbach’s description— 
developed as shining black, splintery shales, showing considerable resemblance to 


. J. W. Salter and H. F, Blanford,—Paleontology of Niti in the Northern -Himdlaya; being descriptions and 
figures of the palsozoio and secondary fossils, collected by Colonel Richard Strachey, Calcutta, 1865, p. 52. 
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the well known Spiti shales. Like the latter they contain many concretions, | 
which, however, are always devoid of fossils. In the sections examined by myself the 
Productus shales proved to be entirely unfossiliferous. There is indeed no fossil 
from any locality between the Niti Pass and Lissar valley represented in the 
Himalayan collection. 

In the valleys of the Lissar Ganga and Dharma Ganga the Productus shales are 
quoted by C, L. Griesbach (loc. cit. p. 172—178) in many of his sections. They are 
here rather thicker than in the Painkh4nda sections, especially in the section 
described on page 175, where the Productus shales are both strongly developed 
and rich in fossils. Part of this section runs as follows :— 


dowtetnine ae limestone in thin beds, with dark shales alternating ; fossils of 

the Otoceras stage. 

3. Black crumbling shales, with ferruginous coneretions in irre- 
gular partings, thickness 85 feet. 

kh. Micaceous and calcareous sandstone with fscoéd markings; with 
shaly partings and irregular thickness about 2 feet. 

g. Micaceous dark shales, which weather in bright colours with 
ferruginous concretions. Shales show /fecoid markings. Thick- 


Productus ness 7 feet. 
ees f. Same as 4. With brachiopods, Thickness 8 feet. 


e. Sameasg. Thickness 51 feet. 
‘\@. Dark limestone with indistinct plzat remains, thickness 8 
inches. | 
e. Dark micaceous shales with fwcoid impressions. Thickness 26 
feet. 
6. Argillaceous limestone in thicker beds, thickness 8 feet. 
a, Earthy shales with fucoid impressions. Thickness 3 feet. 


Upper carboniferous  ... White quartzite series. | 


about 185 feet). 


J 


Bed f is very rich in brachiopods. To judge from the rock specimens in the 
Himélayan collection it must be a true lumachella, resembling most closely similar 
lumachelle in the sandstone partings of the Productus shales near Kiunglung 
encamping ground, as above described. But the association of species is somewhat 
different, as bed f is made up almost entirely of the casts of Choneies lissarensis. 

The list of species represented in the Productus shales of the Lissar valley is 
very small in comparison with the enormous number of individuals. I have to 


mention the following species only :— 


Chonetes lissarensts, Nov. sp. 
Spirsfer Ravana, nov. 8p. 
musakheylensis, Dav. 
» Joharensts, NOV. sp. 
Athyris Royssii, Lev. 
Produetus, sp. ind. 


53 


It js rather remarkable, that not a single specimen of Productus cancriniformis 
ar Spirigerella Derbyi has been collected in the Productus shales of the Lissay 
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valley, whereas these two species are exceedingly common in the same beds of the 
Niti area. 

From the Mankshang pass at the head of the Kuti Yangti valley one single 
fossil of this horizon only is present in Griesbach’s collection. It is the Orthoceras 
figured on Pl. V of this memoir. 

That equivalents of the Productus shales are equally present in Spiti, has been 
proved by Griesbach with fullcertainty. Here they form part of Stoliczka’s Kuling 
shales, but, as has been justly remarked by Griesbach, beds of a very different age 
have been united by Stoliczka as Kuling Shales, to which horizon this author has as- 
signed a carboniferous age.’ Some of the more instructive sections through the 
carboniferous and permian deposits of Spiti have been more fully described by C. L. 
Griesbach in his monograph on the Central Himélayas (p. 215—223). The divisions 
of the two systems in Spiti are the following (according to Griesbach’s table) :— 


9. Black Productus (Kuling) Shales, 

8a. Dark flaggy limestone. 

8. White quartzite series (Muth Quartzite), 
7a. Red crinoid Limestone. 

7. Earthy dark-grey limestone. 


The flaggy limestone 8a. is wanting in all the eastern sections. It confor- 
mably overlies the white quartzite of an upper carboniferous age in flagey beds 
of a total thickness of about 70 feet. According to Griesbach (1. c. p. 216) it “has 
yielded numerous fossils, though few in species. Amongst them are several Pro- 
ducti, Athyris Roysstt and Corals. Its evident connection with the white quartzite 
(8) and fossils define its upper carboniferous age.’’ 

The Productus shales, which in the Spiti sections seem to rest conformably on 
the carboniferous beds, are described by Griesbach (I. c. p. 218) as “150 to 200 feet 
in thickness, mostly densely black, crumbling and soft, divided by strings of ferru- 
ginous concretions and layers of splintery shales. Occasionally an irregular bed of 
dark grey to olive coloured sandstone, weathering dark brown, divides the formation 
and is generally full of fossils, chiefly Producti. The shales also yielded many 
specimens of Products and a few other brachiopods,” | 

I have intentionally quoted Griesbach’s description in full detail, because it is 
very important, proving the existence of two neighbouring fossiliferous horizons, one 
of which is supposed to be of upper carboniferous age, whereas the other must be an 
equivalent of the permian Productus shales of Gurhwal and Kumaon. Unfortv- 
nately the fossils from these two horizons seem not to have been kept separate in the 
HimAlayan collection. Griesbach’s collection from the localities of Muth, Khar and 
Kuling in Spiti contains the following species only :— 

Marginifera off. typica, Waag. 


Sptrifer rajah, Salter. 
»  musakheylensis, Dav. 


1 F Stoliceka : * Geological sections across the Himalayan Mountains from Wangtu Bridge on the River Sutlej 
to Sungdo on the Indus." Mem. Geol. Surv. of India, V. Pt. j. Calcutta, 1865, p. 34 
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Among them Margintfera aff. typica is by far the most common fossil. A 
very large number of specimens is present in Griesbach’s collection as well 
as in the collections of Drs. Gerard and Stoliczka. It is the same species, which 
the latter author has identified with Productus semireticulatus Mart. and with P. 
longispinus, Sow.’ and it is probably likewise identical with Lydekker’s Productus 
semireticulatus from the Kuling series of the Kashmir Valley.? Neither this species 
nor Spirifer rajah is as yet known fromthe Productus shales of Gurhwal and 
Kumaon of truly permian age. The third species, Spirifer musakheylensis, Dav., 
is an ubiquitous species in the Indian region, ranging in the Productus limestone of 
the Salt Range from the lowest to the topmost bed. These fossils therefore do not afford 
any clue as to the age of the strata, from which they have been derived. Nor can any 
conclusion be drawn from the labels attached to them, which simply mark their 
horizon as * Upper carboniferous.”’ 

The matter becomes still more complicated by an inspection of the large bulk 
of fossils, which have been collected by different observers in the so-called carboni- 
ferous deposits of Kashmir, There can be little doubt that equivalents of the true 
Productus shales of Gurhwal and Kumaon must likewise be present. One of the 
most typical fossils of the permian strata of the Salt Range, Productus Abichi, 
Waagen, has been figured by Lydekker,® (identified by him with P. Humboldti, 
d’Orb.), and is quoted by this author as having been collected in the Kuling series 
of the Kashmir valley. It is, however, absolutely impossible to state, which portion of 
the so-called carboniferous beds of Spiti and Kashmir actually corresponds to the 
Productus shales. I have tried in vain to establish a division of the fossil materials 
contained in the Himélayan collection with regard to stratigraphical horizons, I 
entirely failed to succeed, because a very large percentage of the predominating 
brachiopods are common to the permian and carboniferous rocks. 

Consequently, I at last resolved to describe the fossils of the Productus shales 
in Gurhwal and Kumaon quite separately. This seemed to me the only way to avoid 
confusion. In Gurhwal and in Kumaon the Productus shales are a well established 
horizon with a distinct fauna. In other parts also of the Himdélayas, however, this 
horizon is, it is true, certainly present, but the geological reconnaissances have not 
been carried out carefully and thoroughly enough up to now, to allow aspecial descrip- 
tion of its fauna. It is therefore impossible for the moment, as I at first desired, to 
unite the description of all the permian fossils of the HimAlayas in one part of this 
volume, as in the collections from Kashmir and Spiti the carboniferous and permian 
faunas cannot be separated with precision, On the other hand it would have been a pity 
not to devote a special description to the permian fauna of the eastern portion of the 
Central Himflayas, where this fauna is imbedded in a horizon with a distinctly fixed 
stratigraphical character. The treating of fossils, belonging probably to the same 
horizon, in different parts of this volume may be felt as inconvenient, but it was, I 
believe, the only way to remain on safe ground. 


1 cf. Sloliczka, 1. 0. p. 29. 
* BR. Lydekker, “ The Geology of the Kashmir and Chémba Territories, and the British district of _Khégdén.” Mem, 
Geol. Surv. of India, XXII., Calcutta, 1883, Pl. II, fig. 2. 
* R. Lydekker, 1. 0. Pl. II, fig. 8. 
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In finishing the introduction to this memoir it is my duty to express my sincere 
thanks to all those, who have contributed more or less materially to its completion. 

Among them I have to offer my most sincere gratitude to Professor W. Waagen, 
whose amiable advice aided me in many ways, and has been of no small influence 
on the contents of this memoir. 

Great thanks I owe to Dr. Theodor Fuchs, Director of the Geological Depart- 
ment of the Imperial Museum of Natural History in Vienna, who kindly furnished 
me with all the materials from the permocarboniferous rocks of Spitzbergen in the 
possession of his department, for comparison and description. He thus enabled me 
to study a considerable number of Toula’s type specimens from Payer’s, Héfer’s 
and Drasche’s collections. The presence of Himélayan species (Spirifer musakhey- 
lensis) in Spitzbergen, or their close relationship to Spitzbergen forms (Productus 
Payeri) would otherwise have remained unknown. 

To Professor E. Suess I am indebted for the unlimited loan and use of speci- 
mens, contained in the university’s Geological Museum, to Professor Th. Tscherny- 
schew of St. Petersburg for his kind assistance in determining some of my Himélayan 
specimens of Productus. 

My most sincere thanks are due to the Director of the Geological Survey of 
India, who with this as with my foregoing memoirs undertook the unpleasant task 
of reading the proofs. 
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DESCRIPTION OF FOSSILS. 
MOLLUSCA. 
Class: CEPHALOPODA. — 


Order: NAUTILOIDEA. 
Family : ORTHOCERATID Z. 


Genus: ORTHOCERAS, Breynius. 
ORTHOCERAS 8P. IND. Pl. V., fig. 12. 


The single, rather poorly preserved, specimen of Orthoceras in the Himdlayan 
collection of Productus shales fossils belongs to the section of the Orthocerata 
streata. 

The distance of two septa is exactly half the diameter of the lower septum. 
The specimen has been so considerably deformed, that I cannot make out the exact 
shape of its transverse section. I believe it however to be circular, not elliptical. 
The central position of the siphuncle, as indicated in the drawing, is equally doubt- 
ful. The body chamber is partly preserved. The angle of emergence seems to be 
remarkably small. I estimate it to be about 4 degrees only. 

The fragments of the shell are covered with numerous delicate striz without 
any distinct imbrication. About ten striz are counted on the surface of the lowest 
chamber (diameter about 14 millimeters), corresponding to a distance between the 
two septa of 5 mm. 

_ Among the carboniferous species of the genus Orthoceras described by L. de 
Koninck, there is not a single one which might advantageously be compared with 
the present specimen. Although, in general, the latter rather recalls the triassic 
species of Orthoceras, its state of preservation is too bad, to fix any of its affinities 
in a more positive way, as neither the outlines of its transverse section nor the 
position of its siphuncle are exactly known, 

Locality, number of specimens examined.—Mankshang Pass, Kuti Yangti 
valley, Byans, 1. 
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Class: LAMELLIBRANCHIATA. 
Order: ANISOMYARIA, Neumayr. 


Family : PECTINIDA, Lam. 


Genus: AVICULOPECTEN, M’ Coy. 


AVICULOPECTEN HIEMALIS, Salter. Pl. V, fig. 10 a, b, 11. 


1865. Avculopecten hiemalis, Salter. Palwontology of Nitiin the Northern Him&layas, etc., by J. W. 
Salter and H. F. Blanford, Calcutta, p. 55, Pl. V, fig. 14. 

1881. Aviculopecten hiemalis, Waagen. Salt Range Fossils, Palzontologia Indica, ser. xiii. Vol. I, Pro- 
ductus limestone Fossils p. 801. 

As I have not been able to clear the hinge apparatus from the adhering matrix 
in any of the specimens from the Himdlayan collection, the generic determination of 
this species is founded on its external characters only. Among the Pectinide of the 
Salt Range Productus limestone Waagen, as a rule, considers as belonging to the 
genus Aviculopecten such species as have the anterior wing smaller than the 
posterior one, whilst on the contrary the species with a large anterior and a small 
posterior wing were attributed by him to the true genus Peciten. 

Salter, when introducing his new species, had only a left valve available for 
‘description. In my material the species is likewise represented by left valves only 
having the anterior wing, considerably smaller than the posterior one. Although 
this fact seems to exclude the ascription of the present species to the genus Pecten 
Klein, there still remains the difficulty to be settled, to which of M’Coy’s nearly 
allied genera, Aviculopecten or Streblopteria, it ought to be attributed. The great 
difficulties encountered in settling the limits of these two genera, are well displayed 
in Salomon’s memoir: ‘Geologische und Palseontologische Studien iiber die 
Marmolata ’’ (Palesontographica, XLIT, 1895, p. 149). The only character, which 
always holds good for their distinction, is the inequality of the two valves in 
Aviculopecten. In the face of the absence of the second valve one is at a loss 
how to distinguish the single valves. 

After many fruitless attempts I at last succeeded in clearing the apical region 
of a right valve from the adhering rock. This latter, although very poorly preserved, 
proves the two valves to be markedly unequal. Thus the reference of our species to 
the genus Aviculopecten seems to be thoroughly justified. 

Salomon justly laid a special stress on the very slight differences existing 
between Streblopteria, which has always been considered a genuine member of the 
family Pectinide, and Aviculopecten, which is assigned by different authors either 
to the Pectinide or Aviculide. He consequently groups Aviculopecten with the 


1 M'Coy, Annals and Magazine of Natural History, VIT, Ser. ii. 1851, p. 170. 
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Pectinida, following, as he states, the opinion expressed by K. von Zittel in his ex- 

cellent “Handbuch der Palzontologie’? (Band II, 1885, p, 30). It must however 
be mentioned, that Zittel in his recently published “ Grundziige der Palzontologie ’’ 
(Miinchen und Leipzig, 1895, p. 261) takes a different view of the subject, quoting 
Aviculopeciten among the Aviculide, Lam., whereas Streblopteria is left, of course, 
with the Pectintde. As the present one seems tome a case in which it must be left 
to the taste of each author, how far he is inclined to extend the limits of the one 
or the other family, I prefer to follow Waagen’s and Salomon’s views in this matter. 

Salter characterises the present species in the following manner :— 

‘A, semiuncialis, Valva profundior convexa, subtrigona, apice acuto, auribus 
modicis, abrupte depressis. Superficies costis 16 eminentibus, sequidistantibus in- 
terlineatis. — 

The left valve of this small species—only one half inch long and as much wide— 
is orbicular, regularly convex, subtriangular, and rounded in front. The beak is 
sharp and projecting ; the ears are unequal—the anterior one small, with a few strie ; 
the posterior broad, notched, and pointed, and both abruptly sunk. The surface of 
the shell is regularly radiated by about sixteen strong sharp ribs, equally distant 
from each other, and interlined regularly by a finer one between each pair.”’ 

‘‘The ribs are nearly smooth, a little nodular here and there, and crossed by 
concentric ridges of growth. 

To this description of the species the following remarks may be added :— 

The general outline of the shell is but very slightly inequilateral and longer 
than high. The left valve is tolerably inflated and, so far as Iam able to judge 
from my apical fragment of a right valve, much more strongly vaulted than the 
latter. Its greatest thickness coincides with the upper quarter of me diameter, ex- 
tending from the apex to the ventral margin. 

The apex is about median in its position, little prominent, pointed and well in- 
curved. It is limited on both sides by wings, which are quite distinctly marked off 
from the remainder of the shell. The anterior marginal edge, separating the marginal 
region of the shell from the corresponding wing, slopes in a perpendicular wall 
towards the surface of the latter. Towards the posterior wing the shell is less steeply 
inclined, and the edge, separating them, is less sharply defined. 

The apical angle varies in my specimens from 83° to 88°, whereas the angle 
between the lines connecting the apex with the terminal points of the ventral shell 
margin is about 100°. 

The anterior shell margin forms a broad curve, which projects far in front of 
the anterior wing and unites with the ventral margin in a strong, semicircular con- 
vexity. The posterior shell margin descends from the emargination of the wing in 
a very broad and flat curve, and forms an obliquely pointed arch in uniting with 
the ventral margin whose shape is nearly semicircular. 

The anterior wing is smaller, more slender and more strongly emarginated than 
the posterior one. It is slightly vaulted. The length of its anterior margin is about 
one half the length of its sutural margin, which itself is of equal length with the 
hinge line of the anterior wing. Its falciform anterior margin unites with the 
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hinge line in a sharp point. The posterior wing is considerably broader, and flat. It 
seems from the larger of my figured specimens, that it was pointed. There is, 
however, no distinct observation possible as to its exact shape, the posterior portion 
of this wing being broken off completely in all the rest of my specimens, 

The hinge line is straight and considerably shorter than the length of the shell, 
measuring only two thirds of the latter. The mode of insertion of the ligament 
could not be observed. 

With regard to the sculpture of the shell I must slightly correct Salter’s 

Three different classes of ribs may be distinguished according to their strength. 
The principal ribs, which rise in the apex, are only 8 in number. Between 
two of them one rib asa rule is regularly intercalated, which often assumes a 
strength equal to that of the principal ribs on approaching the ventral margin of the 
shell (¢.g., the specimen, figured Pl. V, fig. 10 a.), but either does not reach the apex 
at all or grows very thin in its vicinity. The ribs of the third. sort are more 
delicate, although rather unequal in strength.and size, and are placed irregularly 
between those of the former classes. A small number of them even develop by 
the bifurcation of a single rib. The principal costz are equidistant, prominent 
and steeply rounded on their tops, with flatly curved valleys between them. In 
some of my specimens they show a marked tendency to rise into protracted no- 
dular elevations, which are, however, only faintly defined. 

The radial sculpture is crossed by numerous shelly lamellz, corresponding to 
stages of growth and forming occasionally broad, ogival vaults on the radiating ribs. 
(Pl. V, fig. 11). | 

The anterior wing is covered by both thin radial ribs and striz of growth. 
The sculpture of the posterior wing I have not been able to study. If any exists, it 
ought to be very delicate. 

The specimen of 4. hiemalis, figured by Salter, is a comparatively small one. 
Some of the shells, collected by Griesbach at the same locality, attain a much larger 
size. 

The measurements of the two specimens, which have been figured in the 
present memoir and among which the second one is the largest in my collection, are 
as follows :— 

Pl. V. fig. 10. Fig. 11. 


Entire length of the shell . ; ; ‘ ° - about 34 mm. 51mm. 
» height, » 55 ° : ;. * ° : $l ,, 42 ,, 
Thickness of the left valve . , ; ° ° ° 5.5 55 9», 
Length of the hinge line : : ‘ : e ‘ P, ° £33, 
Apical angle ok. OO le 83° ,, 87°,, 


Waagen,' misled by Salter’s bad figure, considered <Aviculopecten crebrest ria- 
tus, Koninck,? from the lowest fossiliferous bed of the Salt Range Productus lime- 
stone as the nearest ally to the present species. Their resemblance is, however, only 

2 Salt Range Fossils, Pal. Indica, Productus limestone Fossils, ser. xiii, I. p. 313. 


7 Quart. Journ. Geol. Soc., London, XIX, p. 8, Pl. LV, fig. 6 ; Mémoire eur les fossiles paléozoiques, recneillis dans 
l'Inde, p. 17, Pl. IV, fig. 5. 
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a distant one, and there is no difficulty in distinguishing the two species. Remark- 
able differences exist in the nearly circular outline, in the equal thickness of the 
two valves, and in the less prominent sculpture of A. crebristriatus. A further 
difference may be constituted by the shape of the anterior wing, which in one of 
Waagen’s specimens seems to stretch rather far down the anterior margin of the 
shell, and to be limited on its upper side not by a horizontal but by a sloping hinge- 
line. 

A much greater affinity than to any of the palseozoic forms from the Salt 
Range is exhibited by the present species to A. Kokscharofi Verneuil' from the 
permocarboniferous and permian strata of Russia. 

There has been some confusion about Aviculopecten Kokscharofi and A. Boudi 
Verneuil (Pl. XXI, fig. 6, p. 326), which was completely cleared up by Count - 
A. von Keyserling* and Th. Tschernyschew.* In sculpture and in general outline 
my largest specimen of 4. hiemalis (Pl. V, fig. 11) resembles Tschernyschew’s type 
specimen of 4. Kokscharofi from Soligalitsch so very closely that differences can 
only be noticed in the minor details. In 4. Kokscharofi the apex seems to be 
more strongly pointed, but less prominent, the apical angle is larger, the anterior 
wing seems to be flat, not slightly vaulted, and its anterior margin is -not of 
falciform shape as in 4. hiemalis. All these differences are however of so small 
importance, that with specimens of 4. Kokscharofi for comparison at hand, one 
might perhaps be compelled to consider the Indian shell to be only a variety of 
the Russian species. For the'present I must content myself with drawing attention 
to the fact that the two species are apparently very nearly related to each other. 

A similar sculpture to that of 4. hiemalis andin A. Kokscharofi is exhibited by 
A, Draschei, Toula,‘ from the permocarboniferous strata of the western coast of 
Spitzbergen. The sculpture of this species is likewise distinguished by the presence 
of three different groups of coste#, among which the strongest only reach to the 
apex of the shell. Essential differences consist, however, in its perfectly rounded 
margin and in the shape of the wings, the posterier wing being strongly emar- 
ginate and shar ply pointed. | 

A more distant similarity is exhibited by the sculpture of 4. occtdaneus, Meek, 
(Cl. King, Report of the geological exploration of the 40th parallel, Vol. IV, 
Washington, 1877, Paleontology, p. 96, Pl. XII, fig. 18) and of A. hoernesianus 
de Koninck (Monographie des Fossiles carboniféres de Bleiberg en Carinthie, 
Bruxelles, 1873, p. 89, Pl. III, fig, 27). Whether nearer affinities exist between our 


+E. de Verneusl in: Murchison, de Verneuil et A. de Keyserling, Géologie de la Russie de |’Europe et de 
Montagnes de l’Oural, 1875, Vol. II, p. 325, Pl. XX, fig. 16. 

7A. Graf Keyserling und Faul von Krusenstern: Wissenschaftliche Beobachtungen auf einer Reise in das 
Petschoraland. St Petersbourg 1876, p. 275. 

3 Th. Tschernyschew: Der permische Kalkstein im Gouvernement Kostroma. Separatabdr. aus Verh. der kais. 
russ. mineral. Gesellsch. in St. Petersbourg, 1885, p. 20. See also Z. de Koninck, Faune du caleaire carbonifére de 
Ja Belgique, Annales du Musée Royal d’Hist. nat. de Belgique, XI. 5 é"° partie, p. 221. 

4 F. Toula: Permo-Carbon-Fossilien von der Westkiiste von Spitzbergen. Neues Jahrb. f. Miner. 1875, p. 212» 
Taf. VII, fig. 5a, non b. I do not think that the latter specimen can be identified with Toula’s species, as it is disting 
guished from it by its oblique outline and by a strong difference in the proportion of its length and height. 
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species and 4. egypticus, Walther (Ueber eine Kohlenkalk-fauna aus der segyptisch- 
arabischen Wiste, Zeitschr. Deutsch Geol. Gesellsch, XLII, 1890, p. 437, Taf. 
XXIV, fig. 11) from the upper carboniferous strata of the Uadi el Arabah,'I am 
not able to decide. In their outlines and sculpture the two species show a marked 
resemblance, although Walther’s figure and description do not give a very clear 
idea of the African form. An essential difference consists in the three rows of 
spines, which are observed on the anterior wing of 4. egyplicua. 

Locality, number of specimens examined.—N. W. Kiunglung encamping ground, 
S. W. Niti Pass, Painkhaénda, 6. 

Remarks.— Aviculopecten hiemalis has not been discovered outside the district 
of Painkhénda. Its nearest ally, A. Kokscharofi, is known from upper carboni- 
ferous, permocarboniferous and permian beds, As 4. hiemalis may perhaps prove 
to be only a variety of this wide spread species, a few notes on the geographi- 
cal and geological distribution of the latter may be found useful. 

A. Kokecharoft was first described by E. de Verneuil from Schidrowa on 
the river Waga (Archangel), where it had been collected in a marly limestone over- 
lying the strata of white gypsum, which, according to Murchison, form in this country 
the base of the permian system. It is quoted by Count Keyserling from the 
permian limestone of Kischerma on the river Wel, and by Th. Tschernyschew from 
the lower permian of Kostroma, from the permocarboniferous deposits of the 
western slope of the Ural Mountains, and (according to Barbot de Marny and 
Lahusen) from Kirilow. Tschernyschew in his memoir on Kostroma expressly 
mentions 4. Kokscharoft among the species, which make their first appearance in 
the Artinsk stage, but do not descend into older strata of carboniferous age- 
Nikitin’ however figures an imperfect fragment from the stage of Gshel (horizon 
of Ohonetes uralica) as A. cf. Kokscharofi and quotes this species from the topmost 
carboniferous beds of the Ural, adding that it does not occur in the Moscovian 
stage (horizon of Spirifer mosquensts). Also Tschernyschew,’ in contradiction to 
his first statement, later on quotes 4. Kokscharofi from tho upper carboniferous 
deposits of the Timan. From Spitzbergen the species has been described by F 
Toula‘as A. Bouei. It there occurs in strata of probably permocarboniferous 

e.° 
° I scarcely need to state that Pecten hiemalis Teller ® has nothing to do with the 
present species. 


1 BR. Schellwien: Ueber eine angebliche Kohlenkalk-Fauna aus der mgyptisch-arabiechen Wiiste: Zeitechr. d. 
Deutsch. Geol. Ges., XLVI., 1894, p. 68. 

2 8. Nikitin : Dépdte carboniféres et puits Artésiens dans la Région de Moscou, Mémoires Com. Géol. de la 
Russie, V, No. 5, St. Péterabourg 1890, Tab. I, fig. 8, p. 56, 74. 

3 Th. Tschernyschew: Travaux exécutés au Timane en 1889, C. R. prél. Bull. Com. Géol. do la Russie, St. 
Pétersbourg, 1890, p. 63. 

4 F. Toula: Kohlenkalk-Fossilien von der Siidspitze von Spitzbergen, Sitzgsber. Kais. Akad. d. Wiss. Wien 
LXVIII, 178, p. 2865. Vide: Uschernyschew, Kostroma l. . p. 22. 

& F, Toula (Neues Jahrb. f. Miner., 1875, p. 227) considers the fossils from Nordenakjéld’s Bed 4 in the section 
of Axel Island as being of permocarboniferous age. To this bed seems to correspond the fossiliferous sandstone of the 
South Cape of Spitzbergen, i in which the present species has been collected by Payer, the well known Austrian explorer 
of the Arctic regions. 

¢ FP, Teller in E. v. Mojsisovice : Arktische Triasfaunen, Mem. de l’acad. impér. des sciences de St. Pétersbourg, 
afr vii, XXXITI, No. 6, 1886, p. 185. 
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MOLLUSCOIDEA. 
Class: BRACHIOPODA. 


Order: TESTICARDINES, Bronn. 
Suborder: APHANEROPEGMATA, Waagen. 


Family : PRODUCTID Gray. 
Subfamily : CHONETINA, Waagen. 
Genus: CHONETES, Fisch. v. Waldh. 


Section: STRIATA, de Koninck. 


1. CHoNnETES Visunv, Salter, Pl. II, fig. 5, 7, Pl. V, fig. 9. 


1865. Chonetes Vishnu, Salter, Palsontology of Niti, ete., by J. W. Salter and H. F’. Blanford, p. 64, Pi. VY, 
1884. Cheater Fish Waagen, Salt Range Fossils, Pal. Ind., ser. xiii, I. Productus limestone fossils, 
P 

In the Himélayan collection this species is almost exclusively represented by 
internal casts. In one specimen I have been able to examine the shelly layer of 
the dorsal valve, but in the ventral valve fragmentary portions only of the shelly 
substance were available for observation. 

Otherwise a fairly complete diagnosis of the present species can be given, which 
will considerably add, I hope, to the rather short description given by Salter. A 
revision of Salter’s diagnosis seemed the more desirable as the latter had proved 
insufficient to fix at all precisely the affinities of Chonetes Vishnu to Ch. compressa 
Waagen, from the Salt Range and to a considerable number of forms, described by 
Norwood and Pratten, from the North American coal measures,’ 

As Salter’s memoir is extremely rare and the number of its copies, especially on 
the continent, very limited, I believe myself justified in quoting Salter’s diagnosis 
verbally. 

It runs as follows :— 

“ C. semiuncinalis, profunde biloba, transversa, auriculis nullis, striis angulari- 
bus, irregulariter bifurcatis et : interlinentis, oc incrementi distinctis. 


' Vide Waagen, l. 0. p- 681, 
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* Transverse, the ears square, not produced. Half an inch broad, and about a 
quarter long, convex, strongly bilobed. The furrow reaching to the very beak. 
Striate. The strics are angular, with equal spaces between them; they bifurcate 
very irregularly at all distances from the margin, and are wavy and rather nodular, 
crossed by somewhat distant, coarse lines of growth, and by very numerous close 
concentric strie. 

** Interiorly, lines of small and rather remote puncta are placed in the furrows 
between the ridges. 3 

‘This species differs from all allied forms described by de Koninck in the strong 
bilobation and the coarseness of the strise. The coarse-ribbed species in his work 
are not flattened or bilobed. The bilobed species on the other hand are finely ribbed. 
C. ardrensts, a shell of the same size but without a furrow, comes nearest our 
fossil. It is the common British fossil. ’’ 

This diagnosis will be completed by the following remarks : 

The shell is of rather variable size. It is always considerably broader than 
long. In the specimen figured Pl. II., fig. 7, the breadth of the shell is nearly 
double its length. The straight hinge line is always as long as the greatest 
breadth of the shell. The outline is transversely rectangular with semicircular 
margins. 

The ventral valve is rather strongly convex. The curve is in neither direction 
quite equal and regular. It is strongly flattened on the lateral parts both toward 
the wings and in the vicinity of the front margin. The demarcation between the 
strongly curved visceral region and the flattened marginal portions of the shell is 
more or less distinctly defined. The apex is scarcely prominent, pointed, and does 
not overlie the hinge line. Below it there extends a narrow, flat area, divided by 
a distinct deltidial fissure. No spines could be distinguished on the cardinal mar- 
gins, limiting the area above. 

Salter mentions that “the ears are square and not produced,” no distinct 
wings being formed (auriculis nullis). This allusion has however reference to 
one of his type specimens only (loc. cit. Pl. V, fig. 125) whereas the other (Pl. V, 
fig. 12a) is provided with clearly distinguishable, auriculate wings. Nor are they 
missing in any of my specimens. 

A very deep, but comparatively narrow sinus extends from the apex to the 
front margin, but is gradually obliterated in the vicinity of the latter, increasing in 
width in the meantime and becoming cuneiform. It is sharply cut, but slightly 
rounded in its depth and bordered by steep margmal walls. The latter characters 
are however restricted to the central portion of the valve. No trace of a median 
fold is observed in the bottom of the sinus. 

The ornamentation of the shell, as described by Salter, I have not been able 
to examine in detail all over the valve, as small fragments only of the shelly sub- 
stance, adhering to the casts of my specimens, are available for comparison. They, 
however, agree well with Salter’s description, as regards their soulpture, allowing the 
existence of numerous wavy; radial strise, crossed by much more delicate concentric 


16 HIMALAYAN FOSSILS. 


stris and by coarse lines of growth, to be established. The surface of the cast 
exhibits numerous delicate radial furrows with regularly arranged puncta, closely 
resembling the grooves which are produced by the impressions of a sharp needle. 
‘These extremely delicate furrows are also occasionally intersected by coarse lines of 
growth. 

The dorsal valve is distinctly, though very flatly, concave. I. have not been 
able to state with certainty whether it is provided with a linear area. A median 
fold or varix, corresponding to the sinus in the ventral valve is but very slightly 
indicated. 

The ornamentation of the interior consists in this valve of very numerous 
and delicate strise, of which there are five to six in the space of one millimetre, so 
that as many as 100 or 120 strize may be counted round the margins. Each stria- 
tion bears about 20 tubercular shaped granulations, which are largest and thickest in 
the central portion of the valve, and slightly diminish in size towards the margins. 
The external sculpture is exactly the reverse of the ornamentation of the cast. 
To the striz on the surface of the latter correspond wavy, irregular furrows, which 
are, however, much coarser and less numerous. Along them punctures and grooves 
are disseminated pointing towards the margin of the shell. 

The internal structure of this species is not known to me. 

The measurements of the largest specimen (Pl. II, fig. 5) are as follows :— 


Entire length of the shell 9 mm. 
» breadth of the shell along the hinge ithe. : ° 13 ,, 

Thickness of the ventral valve : ‘ ° e ° 35 ,, 

Apical angle of the ventral valve without ‘the ines . ° ‘ . eapp. 115° ,, 


Locatity, number of specimens examined.—N.W. Kiunglung encamping 
ground, S.W. Niti Pass, 7. 

Remarks.—Chonetes Vishnu belongs to a group of strongly bilobed, striated 
forms, which make their first appearance in the mountain limestone of Belgium and 
Russia. The Belgian form has been described by L. de Koninck (Monographie 
des genres Productus et Chonetes, Liége 1847, Pl. XX, fig. 2, p, 206.) as Ch. vario- 
lata d Orb. sp., the Russian by E. de Verneuil and Count Keyserling in Sir Roderick 
Murchison’s “ Géologie de la Russie d’Europe ” (Vol. II, p. 242, Pl. XV, fig, 10 
d, e, f, non a, 4, ¢,) as Ch. sarcinulata, Schloth, sp. Both identifications are equally 
wrong, Waagen (loc. cit. p. 631) suggested that this ancestor of the bilobed species, 
which in upper carboniferous and in permocarboniferous strata become of very 
great importance, could, perhaps, be identified with the Indian Ch. Vishny. This 
view has, however, not been proved correct. My examination of the Himflayan 
species leads to the result that Ch. Vishnu cannot be classed among the synonyms 
of the bilobed forms from the mountain limestone of Belgium and of Russia. The 
two species differ strongly both in the depth and shape of the sinus and by the 
shape of their profile. 

Another species, which Waagen is inclined to consider as a synonym of CfA. 
Vishnu is Ch. Fleming, Norwood and Pratten (Notice of the genus Chonetes, as found 
in the Westerns State and Territories, Journ. Acad. Nat. Sciences of Philadelphia, 
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III, 1855, p. 26, Pl. II, fig. 5), This American species is indeed very 
closely allied to the present one, although I do not feel myself justified in uniting 
the two under a single denomination. In Ch. Flemingé the sinus seems to be a 
little wider and less deeply cut in. The ventral valve is more regularly convex, 
and not flattened towards the front margin, so far as one can judge from 
Norwood and Pratten’s figure (Pl. II, fig. 5c). The cardinal edge is orna- 
mented by seven obliquely directed tubes on each side of the beak, whereasin my 
Indian specimens no tubes have been observed, nor has their presence been men- 
tioned by Salter. Nevertheless I am ready to admit, that both species are most 
nearly related, although difference may exist in the internal characters of the 
ventral valve, which in Ch. Vishnu are yet unknown. 

Another species from the coal measures of North America, which seems, 
however, less closely allied to Ch. Vishnu, is Ch. verneuiliana, Norwood and Pratten 
(loc. cit. p. 26, Pl. II, fig. 6a, b, c).’ Its ventral valve is more strongly convex» 
and its deep mesial sinus imparts to the front margin a much more distinctly 
bilobed outline than in the Indian species. A third remarkable character 
of difference consists in the large, rather prominent, and inourved beak of Ch. 
verneutliana. 

Ch. Sméthit Norwood and Pratten (loc. cit. Pl. II, fig. 2, p. 24) and Ch. 
granulifera Owen (Geological Report of Wisconsin, Iowa and Minnesota, p. 583, Pl. 
V, fig. 12)? which among the American forms of the group of Ch. Vishnu might also 
be compared with our species, differ especially by their flat and indistinctly bordered 
mesial sinus. All these species are distinguished by the presence of spines on the 
cardinal edge, 

Among the European species of this group Ch. uraltca, Méller, is as nearly 
allied to our species, as Ch. Flemingi is among the American ones. Nikitin, who 
recently gave adequate descriptions of Ch. uralica (Depéts carboniféres et puits 
artésiens dans la région de Moscou, Mém. du Comité Géol. de la Russie, Vol. V, No. 
5, St. Pétersbourg 1890, p. 162, Pl. II, fig. 5, 6, 7, 8, 9), asserts, that Méller’s 
species and Ch. Flemingé differ only in the internal characters of their valves, 
provided the figures in Norwood and Pratten’s memoir are correct. Thus my 
remarks regarding the close relationship between Ch. Vishnu and Ch. Flemingi 
equally apply to Ch. wralica. 

From the upper carboniferous strata of the Carnian Alps in Carinthia two 
species of Chonetes, belonging to the group of Ch. Vishnu have been described by E. 
Schellwien (Die Fauna des karnischen Fusulinenkalks, Paleeontographica 39, Bd. 
1892). Among them Ch, latesinuata, Schellw. (loc. cit. Pl. I, fig. 4—7, p. 30), is 
easily distinguished by its broad, triangular sinus, which widens out considerably 
towards the front margin. The second form, C4. lobata, Schellw. (loc. cit. p. 29, PL. I, 
fig. 1—3), is provided with a median fold in the bottom of its triangular mesial sinus, 
and in this respect resembles Ch. ligsarensis, which will be described hereafter. 


1 Vide: Meek and Hayden, Final Report of the U. 8. Geological Survey of Nebraska, Washington, 1872, p. 170, 
Pl. I, fig. 10. 
® Chonetes mucronata Meek and Hayden. See Geinitz, Carbonformation und Dyas in Nebraska, Dresden ‘ 
1866. Tab. IX, fig. 12—14, p. 58, and Meek and Hayden, Final report, etc., p. 170, Pl. IV, fig. 9, Pl. VI, fig. 10, 
Pl. VIII, fig. 7. 
D 
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Among the Indian congeneric species Ch. compressa has been placed in the 
group of Ch. Vishnu by Waagen (loc. cit. p. 6380). It is however, according to the 
statement of this learned author, easily distinguishable from all the rest of the 
sinuated forms, “ by its smooth wings and by the comparatively large spines, that 
are clustered together in the centre of the ventral valve.” From Ch. Vishnu it differs 
moreover strongly by its much lower mesial sinus. 

Chonetes austeniana, Davidson (Notes on the Carboniferous Brachiopoda, col- 
lected by Capt. Godwin Austen in the Valley of Kashmere, Quart. Journ. Geol. Soc. 
London, XXII, 1866, p. 44, Pl. II, fig. 18), from the Zewan beds in the Kashmir 
valley is too incompletely preserved to allow any comparison with Ch. Vishnu, 
although it seems to belong to the same group. 

From the permocarboniferous rocks of Spitzbergen a small species of 
Chonetes has been described by F. Toula, which apparently belongs to the group of 
Ch. Vishnu. This author considers it to be a variety of Oh. verneuiliana, Norw. and 
Pratt., and especially remarks that it agrees perfectly with Ch. Flemingi in the 
arrangement of the puncta. — 

Through the kindness of Director Fuchs I have been enabled to examine Toula’s 
type specimen from Axel Island (Permo-Carbon-Fossilien von der Westkiiste von 
Spitzbergen, Neues Jahrb. f. Mineral, 1875 p. 231, Taf. V, fig. 4.), but it is too 
badly preserved to allow any comparison of the minor details in the Indian and 
Spitzbergen fossils. The type specimen of Toula’s Ch. verneuiliana var. Spitzbergiana 
from the Hornsund, which has been described and figured by this author in his 
memoir * Kohlenkalk-und Zechstein-Fossilien aus dem Hornsund von der Siidwest 
kiiste von Spitzbergen” (Sitzgs.-Ber. Kais. Akad. d. Wiss. Wien, LXX, 1874, 
p.17, Taf. I, fig. 10) is unfortunately not available to me for comparison. There 
can be no doubt, that according to Toula’s figure this shell is extremely similar to 
our Indian species, and I must confess that, although I am not quite prepared to 
assert positively that both are identical, I should be at a loss to distinguish them 
without having Toula’s specimen at hand. I may still add, that Toula’s description 
might be applied, word for word, to Ch. Vishnu, and that in his specimen as in my 
Indian ones, no tubes have been observed along the cardinal edges. 


The true Ch. Vishnu has not been found outside the Himélayan district of 
Painkhanda, but its nearest allies are among the leading fossils of upper carboniferoug, 
permocarboniferous and permian strata. Although bilobed forms of this group 
make their’ first appearance in the mountain limestone, the typical species, which 
are characterised by a deep mesial sinus, do not descend into beds of lower carboni- 
ferous age. Ch. wraléca occurs in the topmost carboniferous beds of Russia (Gshel- 
stage) and in the permocarboniferous Artinsk stage. 

The age of the beds with Ch, Fleming has not been determined by the authors 
of this species, but it has been fixed by latter observations as permocarboniferous 
or even permian. A similar age probably ought to be attributed to the beds with 
Ch. spitzbargiana. 
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2. CHONETES LISSARENSIS, nov. sp. Pl. II, fig. 4, 6. 


This species, which is very nearly allied to the former, is one of the most com- 
mon leading fossils of the Productus shales of the Lissar valley, where rock speci- 
mens are frequently made up entirely by the casts of its shells. 

From Ch. Vishnu the present species differs especially by its trapezoidal outline 
with rounded-off margins, by the less strongly curved profile of its ventral valve, 
and by slight differences in its sculpture. It attains larger dimensions than Ch. 
Vishnu. The area seems to be smaller than in the latter form, although this cannot 
be ascertained on account of the impossibility of getting complete specimens out of 
the very tough matrix. The mesial sinus is cut in very sharply and is deepest in the 
visceral part of the ventral valve, but disappears almost completely in the vicinity 
of the front margin. In the majority of well preserved specimens a narrow median 
fold is observed in the bottom of the sinus. But the presence of this median fold 
is certainly not common to all the shells of Ch. Jissarensis, This variability of 
the species may perhaps induce paleontologists to separate its two varieties under 
proper specific designations, but as the median fold is always small, and as transi- 
tional forms exist between the two types, I deemed it preferable to allow them to 
remain in the same species. 

In spite of the large number of specimens, collected by Griesbach, not a single 
ventral valve with its shelly substance preserved has come tomy notice. The orna- 
mentation of the cast is different in the visceral and marginal portions of the valve. 
The visceral part is almost smooth, covered with very delicate striz only, with 
puncta disseminated along with them, which are barely perceptible without a magni- 
fying glass. In the vicinity of the margins, especially on the wings, the stris 
become more distinct, and are interrupted by deep grooves, which are, asa rule, 
directed towards the margin of the shell. 

The dorsal valve is distinctly concave and depressed along the hinge line. Its 
uneven surface does not exhibit any indication of a varix, corresponding to the mesial 
sinus of the ventral valve. The ornamentation of the shelly substance consists of 
very numerous, wavy furrows, many of which are formed by bifurcation. They are 
not interrupted by grooves, as’ in Ch. Vishnu, but small puncta only are placed 
between them occasionally. The cast of this valve exactly agrees in its orna- . 
mentation with that of the dorsal valve in Ch. Vishnu. It is covered all over with 
thin striz and with a very large number of granulations. 

The measurements of the specimen, PI. II, fig. 4, are as follows :— 


Entire length of the shell ; : ° ’ . ; e 11:5 mm. 
» breadth ,, ,, ,, along the hinge tine ; ; ‘ an e 17% 

Thickness of the ventral valve . ‘ ; - . z - 26. 

Apical angle ,, » without the wings e.. <e ‘ ~ app. 115° 


Of the internal characters of this speeies nothing is sions to me: 
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Locality, number of specimens eramined. South of Dharma No. XI, Lissar 
Valley, Johar, 15. 

Remarks.—This species approaches Ch. lobata. Schellwien (Die Fauna des 
Karnischen Fusulinen-Kalks, Joc. cit. p. 29, Taf. I, fig. 1-8) among the European, 
and Ch, mesoloba, Norwood and Pratten (Journal Acad. of Nat. Sciences, Philadel- 
phia, III, 1855, p. 27, Pl. II, fig. 7) among the American species of the group 
of Ch. Vishnu in the well marked tendency to develop a median fold in the 
bottom of the mesial sinus of the ventral valve. In Ch. mesolobda this median fold 
is, however, much larger, filling out the mesial sinus almost completely. 


Subfamily : PRODUCTINZ, Waagen. 


Genus: PRODUCTUS, Sowerby, 


The genus Productus takes rather an important part among the fossils of the 
Productus shales, as the name chosen by Griesbach for the designation of the 
permian beds in Johér and Painkh4nda clearly indicates. There are five different 
species, which can be attributed to this genus. Among the sections or subdivisions of 
Producti, established by L. de Koninck, two only are represented among these species, 
viz., the groups of Fimbriaté and of Spinost. 

Thus we arrive to the following grouping of the permian Producti in Griesbach’s 
Himalayan collection :— 


I. Section FIMBRIATI. 


(a) Group of P. Porpons, Dav. 
1. Productus Purdont, Dav. 


(b) Group of P, HumBotptr, Orb. 


2. Productus gaugetseus, nov. sp. 
8. Productus cf. serialss, Waagen. 


II. Section SPINOSI. 


4, Productus cf, Canecrini, Vern. 
5. Productus cancriniformis, Techern. 


All the species of this genus, hitherto described which occur in the Productus 
shales of Gurhwal and Kumaon, are in other countries restricted to beds of permo- 
carboniferous or permian age, with the exception of P. cancrintformis, which in 
single specimens descends into upper carboniferous strata. 
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I. Section: FIMBRIATI. 


a, GRouP or PRODUCTUS PURDONI, Dav. 


1. Propuotus Purpont, Davidson, Pl. II, fig. 1 a, b, ¢, d, fig. 2 a, b. 


1862. Productus Purdoni, Davidson, On some carboniferous brachiopoda, collected in India by A. Fleming 
and W. Purdon, Quart. Journ. Geol. Soc., London, XVIII, p. 31, Pl. II, fig. 5. 

1868. Productue Purdoni, Davidson, in L. de Koninck, Mém. sur les fossiles paléozoiques, receuillis dans 
l'Inde, Pl. XII, fig. 5, p. 38. 

1884. P. Purdons, Waagen, Salt Range Fossils, Pal. Indica, Productus limestone Fossils, ser. xiii, I, 
p. 705, Pl. LXXIUI, fig. 1-3. 

This is one of the most characteristic species of the Salt Range Productus lime- 
stone formation. It has been mentioned by Salter among the fossils collected by 
Strachey in the Productus shales of the Painkhdénda district, but I do not believe 
Salter’s determination to be correct, the fragment, which he identified with Productus 
Purdoni belonging most probably to P. gangeticus. Nevertheless the true P. Purdoni 
occurs in the Productus shales of the Himélayas. In Griesbach’s collections 
from Kiunglung encamping ground near the Niti Pass the species is represented by 
a number of casts, which, although not entirely preserved, agree very well in their 
essential character with Davidson’s and Waagen’s type specimens. I have less 
hesitation in identifying them with P. Purdoni, as Professor Waagen, who kindly 
examined my Himélayan fossils, likewise considers them identical with Davidson’s 
species. : 

There are only ventral valves in Griesbach’s collection. They are moderately 
inflated, much as P. Abiché or in P. gangeticus, but nearly all of a larger size, some 
even considerably larger. They are longer than broad, and by this character even 
strongly weathered casts may be distinguished at once from the two above mentioned 
species, 

' The greatest breadth of the shells is situated in the lower part of their length. 
The hinge line is always considerably shorter than the greatest breadth of the valve, 
but in none of my specimens is it as short as in Davidson’s type specimen or as in 
Waagen’s strongly sinuated variety from Bilot (foc. cet. Pl. LX XITI, fig.3). In this 
respect my specimens closely resemble Waagen’s type specimen from the upper 
Productus limestone of Musakhel (Pl. LXXIII, fig. 2), but their wings are 
extremely small and not distinctly defined. 

In one of my specimens the hinge line is arched, as in Davidson’s type speci- 
men, The margins are well rounded. The median sinus is broad but not very deep, 
although it extends, as a rule, to the front margin of the valve. 

The apex is not well preserved in any of my valves, both the shelly substance 

and even the cast in part being strongly weathered. Thus its pointed, strongly 
incurved shape could not be observed. The beak seems to overhang the hinge line 
slightly. 

In one of my specimens radial plications are noticed, as in Waagen’s specimen 
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from Musakhel (Pl. LXXIII, fig. 2). These indistinct and broad folds are only 
developed in the lateral parts and in the vicinity of the front margin. No 
median fold has been observed in the bottom of the mesial sinus. 

Very little of the beautiful sculpture, which has been excellently described by 
Davidson and Waagen, is to be seen in my specimens, all of which are casts and 
more or less deteriorated by weathering. In the specimen, figured Pl. II, fig. 2 b, 
however, a small fragment of the shelly substance has been preserved in the vicinity 
of the apical region. Its ornamentation exhibits a vestige of the quincuncial 
arrangement of the flat tubercles, which in perfectly preserved shells produces a 
cross lineation of the surface. The visceral part of the cast is covered with round- 
ish, shallow grooves, or, where it has been attacked by weathering more deeply, with 
delicate, longitudinal furrows. A comparison of Waagen’s and my own figures will 
givea better idea than adetailed description of the similarity in the ornamentation 
of casts from the Salt Range and from the Himdlayas. In the vicinity of the 
margins the tuberculation becomes extremely delicate. | 

In one of my specimens the interior characters of the valve are pretty well 
sculptured on the internal cast (Pl. II, fig. 2a). The impressions of the cardinal or 
divaricator muscles form flat trapezoidal prominences, covered with deep, strongly 
marked furrows. The impressions of the adductor or occlusor muscles are not 
distinctly visible, but the narrow median ridge dividing them longitudinally is 
clearly indicated. In general the internal characters of the ventral valve do not 
seem to differ much from those of P. Abiché. | 

The measurements of my smallest specimen (PI. IT, fig.1) are as follows : 


Length of the shell in a straight line . . ; . . : . « 51 mm. 
» 9 9» go alongthecurve . : : ; : : ‘ «. 80° <, 
Greatest breadth of the shell : : : : : ; ‘ g . 46 ,, 
Length of the hinge line . ° ° ° . ° : : . . 82 ,, 
Thickness of the ventral valve . . ; ° ‘ ° . : . 23 


99 


Locality, number of specimens examined.—N.W. Kiunglung encamping 
ground, 8S.W. Niti Pass, 4, | , 

Remarks.—P. Purdoni has not yet been detected in any deposits of older 
than permocarboniferous or permian age, It is quoted by Wynne and Waagen 
from the upper division of the Salt Range Productus limestone. The oldest specimen 
has been collected in beds near the limit between the middle and upper Productus 
limestone, whereas the youngest specimens are met with in the topmost beds, 
immediately below the Ceratite formation. Tschernyschew (Mém. du Comité 
Géol. de la Russie, St, Pétersbourg, 1889, III, No. 4, p. 373) mentions the 
species from the Artinsk deposits of Podtscherem, Yomasch-Kirta and Kirta-Warta, 
where it has been collected by Hofmann in large numbers together with P. 
tenutstriatus, Vern. 

Waagen considers P. Purdont as an isolated form, which, as regards the peculiar. 
ities in its sculpture and shape, cannot be affiliated directly to the group of 
P. Humboldti. There is only one species of Productus, to which the present form is 
very nearly allied. This is P. Payeri, Toula (Kohlenkalk und Zechstein-Fossilien 
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aus dem Hornsund, etc,, Sitzgsber. Kais. Akad. der Wiss. Wien, LXX, 1874, 
p. 277, Taf. IV, fig. 1-3) from the permocarboniferous rocks of Spitzbergen. 

It is true, that neither from Toula’s figures nor from his description is this close 
relationship very conspicuous, but with Toula’s specimens of P. Payers at hand 
for comparison, the similarity to P. Purdoné is most striking, and there can be no 
doubt, that the two species must be placed in the same group. 

In the Spitzbergen species the mesial sinus is, as a rule, deeper than in 
P. Purdoni, but in one of Toula’s specimens it is exactly of the same size as in my 
Himélayan specimen figured on Pl. II, fig. 2. The ornamentation of the cast and 
of a few fragments of the shelly substance agrees equally well. In one cast radial 
plications are indicated near the lateral and front margins. The internal structure 
does not seem to differ from that exhibited by P. Purdoni. In Toula’s specimen 
figured on Pl. 1V, fig. 2 of his memoir, the dendritic impressions of the adductor or 
occlusor muscles are rather broad, but in a second specimen the space, which is left 
for the adductores between the trapezoidal impressions of the cardinal muscles, is of 
exactly the same size as in my Indian form. 

One essential difference only makes the distinction of the two species easy. 
This is the length of the hinge line, which in the Spitzbergen species either corre- 
sponds to the greatest breadth of the shell or is but little inferior to the latter. It 
must however be stated, that with regard to the length of its hinge line P. Purdoni 
varies considerably. The importance of this character consequently ought not to be 
overrated, although it may be found very convenient for maintaining P. Purdont 
P. Payeri as separate species. 

The occurrence of a species, so closely affiliated to the characteristic P. Purdoni, 
which has been considered hitherto as an isolated form among the Producti fimbriati, 
in the permocarboniferous rocks of Spitzbergen is of high geological interest. 


b. Group oF PRODUCTUS HUMBOLDTI, Ors. 


2. PRODUCTUS GANGETICUS, nov. sp., Pl. I, fig. 1 a-d, fig. 2, Pl. II, fig. 3. 


1865. Productus Purdoni, Salter, Palswontology of Niti, etc., p. 53, Pl. V, fig. 10. 
1895. P. Abichs (Waagen), Diener, Denkechr. Kais. Akad. d. Wiss. Wien, Math. nat. Cl., LXJT, p. 595. 
The determination of the present species has given me much trouble. At 
first I was inclined to unite it with P. Adichi, the well known Salt Range 
species, which has been excellently described and figured by Waagen (Salt Range 
Fossils, Pal. Indica, Prod. Limestone fossils, ser xiii, I. p. 697, Pl. LXXIV, 
fig. 1-7). The examination of its dorsal valve, and especially of its internal 
characters, however, convinced me, that it must be considered as a distinct species. 
The ventral valves (Pl. I, fig. 1 and 2) are very similar to P. Abichi, both in 
shape and sculpture. They are moderately inflated and broader than long. But, as 
a tule, the difference between the length and breadth of the shell is considerably 
smaller than in the majority of Waagen’s specimens of P. Abichi. The hinge line 


ef HIMALAYAN FOSSILS. 


is shorter than the greatest breadth of the shell. The apex reaches almost down to 
the hinge line. The beak is strongly bent in and not very prominent. In the 
specimen Pl, I, fig. 1, no area is developed, but in the specimen fig. 2a small area 
of more than one millimetre in breadth is distinctly defined along the hinge line. 
It is provided in the middle with a large deltidial fissure. This is again one of the 
numerous instances of species, belonging to the group of P. Humboldts, being 
eventually provided with a small area, as it is met with in the genus Strophalosia, 
But the point of attachment on the apex of the ventral valve, which is the most 
striking character in the true Strophalosia, is entirely absent in all the Products 
of this group. 

The general outline is transversely oval. The lateral margins are well rounded, 
uniting with the hinge line in an obtusely rounded-off angle, which is nearly 
rectangular. The curve of the ventral valve is tolerably regular in the longitudinal 
direction as far as its visceral portion. Near the limit of the visceral and frontal 
portions however a more or less distinct geniculation takes place. This geniculation 
marks the commencement of the trail. Transversely the curve descends rather 
abruptly from the flatly arched visceral part to the lateral margins. In thespecimen 
Pl. I, fig. 2, the median sinus originates close to the apex, and is comparatively 
deep, as in Waagen’s specimen of P. Adichi, figured on Pl. LXXTV, fig. 2, of the 
Salt Range Memoir (Vol. I). In my other specimens the sinus is more shallow, but 
in all of them it extends as far as the front margin. 

The wings are very small, indistinctly limited off, and barely flattened. 

In the sculpture of the shell, the difference between the visceral and marginal 
portions is very conspicuous. The coarse and elongated tubercles in the visceral 
part of the valve are towards the lateral and frontal margins replaced by much 
smaller, roundish spines, which are clustered together very closely. The shelly sub- 
stance is extremely thin, scarcely more than one half millimetre in thickness. The 
sculpture of the cast is less distinctly marked. Where the interior cast is perfectly 
unhurt, as in the specimen fig. 1a, the elongated tubercles are yet visible, but where 
its surface has been subject to weathering, sharp, longitudinal grooves appear 
instead of them. Along the margins the cast is covered with small, pustule-shaped 
granulations. In one of my specimens a few concentric strie of growth are faintl y 
indicated jn the vicinity of the wings. 

In general the sculpture of this valve approaches very nearly that of P. Abichi. 
The arrangement of the tubercles is almost absolutely identical, and the only point 
of difference is the somewhat smaller size and larger number of the single tubercles 
in the visceral part of the shell. But even in this respect my specimens do not differ 
remarkably from the specimen, described by Geheimrath Abich' as P. scabriculus 
from the permian rocks of Djulfa. 

The dorsal valve is flatly convex with a slightly vaulted apical region. A 
broad, median fold, originating in the apex and reaching down to the front margins 


* H. Abich, Geologisohe Forschungen in den Kaukasischen Lindern, J. Th, Eine Bergkalkfauna aus der 
Avaxes Enge bei Djoulfa. Wien, 1878, p. 33, Taf. V, fig. 3. 
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corresponds to the mesial sinus of the ventral valve. The lateral margins are quite 
flat. The wings are slightly excavated and bent up along their margins. 

In its general shape this valve differs considerably from the dorsal valve of 
P. Abiché, which is provided with a distinctly excavated apex and with two broad 
lateral folds besides the median fold. It approaches more nearly the dorsal valve of 
P. Purdoni, Dav., in which the apical region is also slightly raised. A chief differ- 
ence consists, however, in the concave shape of the whole valve in consequence of its 
margins being bent up more or less strongly, whereas in P. gangetious the dorsal 
valve is distinctly though flatly convex. 

The sculpture consists of very numerous little grooves, between which small 
erect spines are occasionally intercalated. A concentric folding is moreover faintly 
indicated. On the external cast (Pl. II, fig. 3) small, elongated, club-shaped 
tubercles correspond to the grooves in the shell. 

The internal structure of the dorsal valve is rather remarkable. It is tolerably 
well exhibited in two of the specimens, figured on Pl. II, fig. 3. 

The cardinal process is bipartite and is laterally supported by two horizontal 
ridges, extending along the hinge line. These two ridges have not been represented 
in the figure with sufficient distinctness, Although they are far inferior in strength 
and size to the corresponding ridges in P. Abicht and in P. serialis, Waag., they 
are clearly visible in my type specimens. The cardinal process is continued on the 
inner side by two stout, diverging ridges, which extend probably for about one 
third of the visceral part of the valve. Between these two ridges a sharp, blade-like 
median septum is developed, which apparently extends as far as the visceral portion 
of thevalve. In some of my specimens an angular ridge, which is thickly set with 
roundish spines, distinctly marks off the edge of the visceral part fram the trail. 

The internal structure of the dorsal valve of P. gangeticus differs widely from 
that of other species of the Humboldti group. The Producti of this group from 
the Salt Range, so far as their internal characters are known, viz., P. Abichi, and 
P, serialis, are distinguished by a trifid cardinal process, which is continued 
interiorly into a median septum. The bipartite character of the cardinal 
process, as it has been observed in P. gangeticus, recalls the genus (or subgenus) 
Producteila, Hall, and among the geologically younger species of Producti, of P. 
Cancrini, Vern.' and of P. tibeticus Frech., from the permian or permocarboniferous 
limestone discovered by Bogdanowitsch near the Gussass River in the Western 
Kuen-Lun Mountains.’ 

The measurements of the specimen figured PI, I, fig. 1 with partly preserved 
trail, are as follows :— 


Length of the shell in a straight line : ‘ ‘ ; ; ; » 44mm. 
» 9 9 gs Slong the curve . ° . : e : . : 74, 

Greatest breadth of the shell . ° . ‘ ° : ‘ . - 448 , 

Length of the hinge line ‘ . : ° ‘ ‘ ° ‘ app. 42 ,, 


Thickness of the ventral valve. s 2, 


1 Vide Geinitz, Dyas, Taf. XVIII, fig. 22a, p. 101. 
3 F. Frech, Brachiopodenkalke vom Flusse Gussass; in HW. Suess, Beitriige zur Stratigraphie Central-Asiens 
Denkechr. kais. Akad. d. Wiss, Wien, math. nat. Cl., LXI, 1894, p. 454, fig. 10. 
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The measurements of a dorsal valve (Pl. I, fig. 3) are as follows :— 


Length of the shell in a straight line . ° . . ° ° - $1 mm. 
» 9 9»  y Slong the curve . ‘ * ° ‘ ‘ ‘ ‘ 63 

Greatest breadth of the shell . ;. : ‘ : F ‘ ; : 44 ,, 

Length of the hinge line. ; . . : . ° ° ° - D0 » 


Thickness of the dorsal valve . ° ° ‘ ‘ d ° ‘ app. 6 ,, 


Since the examination of the internal structure of the dorsal valve has con- 
vinced me of the necessity of a specific distinction between Productus gangeticus 
and P. Abichi, I have come to the conclusion that the larger size of my specimens 
may serve as a valuable character of difference, if one has to deal with ventral 
valves only. P. Abichi is always smaller than the present species, Waagen’s largest 
specimen of his Salt Range form, with a length of 34mm. corresponding toa breadth 
of 42 mm., remaining somewhat behind my smallest specimens of P. gangeticus. 

Locality, number of specimens examined.—N.W. Kiunglung encamping 
ground, 8.W. Niti Pass, 11. 

Remarks.—It is obvious from the preceding description that the present species 
cannot be identified with P. Abiché, in spite of the misleading similarity of the ven- 
tral valve. Chief points of difference are the convex shape and the remarkable 
internal structure of the dorsal valve in P. gangeticus. To these may be added as 
minor differences the larger size and the more numerous but less coarse tubercles in 
the ventral valve of the Himaldyan species. Whether the presence of a trail con- 
stitutes a character of difference, I am notable to assert. In P. Abichi, it is true, no 
trail has been observed by Waagen, but in the very nearly allied P. serialis, Waagen 
(loc. cit., Pl. LXXIV, fig, 8, Pl. LXXV, fig. 1, 2, p. 700), the presence of a trail is 
noticed by this learned author. Thus the absence of a trail in Waagen’s specimens 
of P. Abichi mag after all only be due to their state of preservation. | | 

With other species of the Humboldti group I scarcely need compare P. gangeti- 
cus. I may only call attention to the fact, that, with regard to the sculpture of the 
ventral valve, it somewhat approaches the true P. Humboldti, d’Orbigny (Voyage 
dans 1’Amérique Méridionale, Paléontologie, III, 4° partie, p. 54, PL V, fig. 
4,7) and P. Waageni, Rothpletz.' As has been stated in the foregoing description, 
the tubercles are more numerous but less coarse than in P. Abiché, although the 
character of the ornamentation is yet more similar on the whole to that of P. 
Abichi than of any other species belonging to the group of P. Humboldti. 

The fragment of a Productus in Strachey’s collection, which Salter identified 
with P. Purdoni, Dav., is too imperfect to allow any exact determination. It pro- 
bably belongs to P. gangeticus, not to Davidson’s species. 

Another species of this group, which has been hitherto erroneously identified with 
P. Humboidti, Orb., is represented by the specimen, described by F. Toula in his 
memoir * Kohlenkalk-Fossilien von der Siidspitze von Spitzbergen (Sitzungsber. Kais 
Akad, d. Wiss. Wien, math. nat. cl., LXVIII, 1873, p. 282, Taf. II, fig. 3). 


1 Rothplets (Die Perm, Trias-und Juraformation auf Timor und Rotti, Paleontographica, XXXKLX, 1892, p. 77) 
assigned this name to the Indian species, which has been identified by Waagen (los. oft. p. 695) with P. Humboldti, 
Orb. Nikitin (Mém. du Com. Géol. de la Russie, St. Pétersbourg 1890, V, No. 6, p. 159) likewise refused to identify 
the Indian and Russian P. Humboldés with d’Orbigny’s South American species, 
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This species, to which a new denomination will have to be assigned, differs from 
d’Orbigny’s type species as well as from the Russian P. Humboldti, Keyserling 
(Petschoraland, loc. cit. p. 201, Taf. LV, fig.8) andfrom P. Waageni. The tubercles 
are strongly elongated, much more numerous and clustered together quite closely, 
without exhibiting an equally regular quincuncial arrangement. The difference in 
the ornamentation of the marginal and visceral portions of the ventral valve is less 
distinctly marked, than in P. Humboldti, and considerably less strongly, than in 
P. Waageni, P. serialis, P. Abichi or P. gangetécus. Concentric plications are dis- 
tinctly developed in the lateral parts, but do not extend to the middle portion of the 
ventral valve. 

This fact is of some interest in connection with the geological distribution of 
P, Humboldti, as it seems to prove that the true P. Humboldti is entirely confined 
to carboniferous deposits, whereas it is represented in geologically younger strata by 
other forms, which although belonging to the same type, are yet specifically distinct. 


8. Propuctus cf. sERIALIS, Waagen, Pl. I, fig. 4. 


1884. Productus serialie, Waagen, Salt Range Fossils, Palmontologia Indica, Productus limestone Fossils 
ser. xiii, I, p. 700, PL LXXIV, fig. 8, Pl. LXXV, fig. 1, 2. 

The materials of this species in the Himdlayan collection are so insufficient that 
the determination itself can only be admitted as provisional. 

The incomplete fragment of an external cast of the dorsal valve, which serves 
for description, exhibits an ornamentation similar to that of P. serialis. The entire 
valve must have been of a comparatively large size, scarcely less than 45 mm. in 
length, and 65 mm. in breadth. That it cannot belong to a variety of the preceding 
species (P. gangeticus), is proved by its distinctly concave shape, a character, which 
is common to P, Abécht Waag. and its allies. 

In the sculpture of the cast two characters are most strongly marked, a very 
conspicuous difference in the ornamentation of the central and marginal portions, 
and the presence of distinct concentric folds. The central part of the cast is covered 
with coarse, elongated tubercles, which are club-shaped and quincuncially arranged. 
In the marginal belt the tubercles are much more numerous, smaller and roundish. 
The shell must have been covered by corresponding pits in the marginal, and furrows 
in the visceral portions. 

In comparing this fragment with P. serialis, I am well aware, that it does not - 
agree with the latter in every respect. But Waagen’s species itself has been founded on 
three specimens only, which deviate from each other by certain peculiarities in their 
sculpture. AS the differences between Waagen’s specimens themselves are barely 
less remarkable than those between them and my fragment, I deemed it best to leave 
the latter with P. serialis, which is altogether a more loosely defined species, as has 
been admitted by Waagen, than others belonging to the genus Productus. 

Locality, number of specimens examined.—N.W. Kiunglung encamping 


ground, S. W. Niti Pass, 1. | 
EB 
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Remarks.—Productus serialis is quoted by Waagen from the Cephalopoda beds 
of the upper Productus limestone (Jabi beds). Although my fragment is not 
directly identical with this species, it may be worth mentioning that its nearest ally 
has as yet only been found in beds of permian age. 


II. Section: SPINOSIL. 


4. Propvotus cr. Canogini, Verneuil, Pl. I, fig. 5, 6. 


1842. Productus spinosus, Kutorga (non Sowerby), Verb. kais. mineral. Ges. St. Petersburg, p. 18, 
pl. V, fig. 2. 

1845. P. Cancrini, Verneuil, in Murchison, E. de Verneuil et A. comte de Keyserling, Géologie de la Russie 
d’Europe, Vol. II, Paléontologie, p. 273, Pl. XVI, fig. 8, Pl. XVIII, fig. 7. 

1846. P. Cancriné, Keyserling, Wissenechaftliche Beobachtungen auf einer Reise in das Petschoraland, St: 
Petersburg, p. 205, Taf. VIII, fig. 7. 

1847. P. Cancrini, L. de Koninok, Monographie des genres Productus et Chonetes, p. 105, Pl. XI, fig. 3. 

1878. P. Canerins, L. de Koninck, Nouvelles notices sur les fossiles du Spitzberge, Bull. Acad. Royale de 
Belgique, Vol. XVI, Pt. ii, p. 632, fig. 2. 

1858. P. Cancrini, Davidson, British fossil Brachiopoda, Pt. IV, Permian Brachiopoda, p. 47. 

1861—62. P. Cancrini, Geinitz, Dyas, p. 101, Taf. XVIII, fig. 22—27. 

1866. P. Cencrins, Geinitz, Carbonformation und Dyas in Nebraska, p. 61, Tab. IV, fig. 6. 

1872. Productus pertenuis, Meek and Hayden, pro parte, Final Report of the U. 8. Geological Survey of 
Nebraska, p. 164, Pl. I, fig. 14 (non Pl. VIII, fig. 9). 

1874. P. Cancrini, Toula, Kohlenkalk und Zechstein-Fossilien ans dem Hornsund an der S.W. Kiiste von 
Spitzbergen, Sitzgsber. Kais. Akad. d. Wiss. Wien. LXX, Juniheft, p. 13, fig. 9. 

1875. P. Cancrini, Toula, Permo-Carbon-Foesilien von der Westkiiste von Spitzkrgen, Neues Jahrb. f. 
Min. 1875, II. Bd, p. 251, Taf. VIII, fig. 7. 

1885. P. Cancrini, Techernyschew, Der permische Kalkstein im Gouvernement Kostroma, Separatabdr. 
Verh, d. Kais. Mineral. Gesellsch. i. St. Petersburg 1884, p. 88, Taf. XVIII, fig. 37, 38. 


The materials of this species in the Himdlayan collection are too scanty to 
allow the determifiation to be made with accuracy. 

There are only two ventral valves available for description, and they are not 
completely preserved, the cardinal region having been broken off in both of them. 
They are not very strongly vaulted, and probably about as broad as long. A very 
flat mesial sinus is faintly indicated, as it is mentioned by Count Keyserling in the 
flat variety of this species, distinguished by the presence of a shallow sinus and by 
very elongated spines. The specimen Pl. I, fig. 6, is of the oblique shape, 
attenuated towards the apex, which is mentioned by Verneuil as being frequently 
met with in specimens of P. Canerins. 

The most characteristic feature is the sculpture, which agrees perfectly well 
with that in P. Cancrint. The surface is covered with numerous, delicate, 
longitudinal strie, which are frequently dichotomous and are interrupted by 
elongated, cylindrical spines. In the smaller specimen (PI. I, fig. 6.) this sort of 
sculpture is particularly well exhibited. In the visceral part there are about 20 strise 
in a spaceof 10 millimetres. The numerous, longitudinal spines are arranged 
quincuncially. Their base is either formed by two separate strie or by a single one. 
In general the sculpture is exactly of a character, which has been justly compared 
by previous authors with a fur cape, trimmed with ermine tails. 


BRACHIOPODA. 29 


This ornamentation points to a group of forms, which is represented by P. kon- 
tnckianus, Keyserling (Wissenschaftliche Beobachtungen auf einer Reise in das 
Petschoraland 1876, p. 203, Taf, IV, fig. 4.)' in the carboniferous and permo- 
carboniferous* and by P. Cancrini in the permocarboniferous and permian strata. 
These two species resemble each other very closely. Among all the characters of 
difference, which have been enumerated by Count Keyserling, only one invariably 
holds good, according to Tschernyschew’s opinion, and this is the shape of the 
dorsal valve. In P. koninckianus (—? P. Villtersi Orb.) the dorsal valve is 
regularly vaulted, whereas it is distinctly geniculated in P. Cancrini. 

As my specimens consist of ventral valves only, my determination must be 
based on a combination of the less characteristic points of difference which 1 quote 
from Keyserling’s memoir. According tohis description, P. koninckianus is smaller 
than P. Cancrini, as arule not longer than 20 mm. and much more strongly vaulted. 
Its lateral parts are of a semicircular shape and its apical region is more strongly 
contracted. The strise are more delicate and numerous, In the visceral part of 
the shell 20 stris may be counted to a space of 2mm.,and 4 between two spines 
of the same transverse row. My larger specimen is at least 25mm. in length. 
Both of my shells are moderately vaulted, their lateral parts are not bent inwards, 
and the number of their striz is only 5 in2mm., or 2 between two spines of the 
same transverse row. I consequently prefer to identify my specimens with P. 
Cancrini, although only a very slight importance is attributed by Tschernyschew 
to all the above mentioned characters. 

Among the section of the Producti semireticulats there is a small group of 
forms, which in their sculpture are similar to a certain extent to the group of P. 
Cancrinit. Among them are especially P. Flemingi Sow.,? and P. carbonarius de 
Koninck (Prod. et Chon. p. 90., Pl. V, fig. 4), to which my two spe¢imens might be 
compared. Oneofthe Producté in Strachey’s collection has been considered by 
Salter (Paleontology of Niti, p. 53, Pl. V, fig. 11) as belonging to one of these 
species, but Salter’s figures are absolutely insufficient for ascertaining the accuracy 
even of the generic determination. I do not think that my fossils can be 
attributed to either of these two species, from which they differ by the absence of 
any concentric striz, and by their elongated spines, whereas in P. carbonarius the 
tubes are rather short and narrow. 

Another question still remains to be settled whether our specimens ought not to 
be attributed to Strophalosia morrisiana, King (A Monograph of the Permian Fossils 
of England, 1850, p. 99, Pl. XII, fig. 18—32). As has been remarked by King, 
Geinitz (Dyas, p. 101) and Toula, Strophalosia morrisiana and Productus Cancriné 


* Techernyschew (Der permische Kalkstein von Kostroma, p. 84) identifies P. Loninckianus with P. Villiers; 
@’Orbigny (Voyage duns l’Amérique Méridionale, Paléontologie, 1872, Pl. IV, fig. 13, 14, p. 68). 

* Count Keyserling considered P. koninckianus to bea carboniferous species. Tschernyschew, bowever, proved 
the beds from which it has been collected in the Timan, to be of permocarboniferous age (Travaux exécutés an Timane 
en 1889, Bull. Com. Géol. de la Russie, St. Pétersbourg, IX, 1890, p- 88). 

He also quotes it from the permocarboniferous dolomite limestone horizon of the Central Ural (Mém. Com. Géol., 
St. Pétersbourg, III, No. 4, p. 361). 

* L. de Koninck, Monographie des genres Productus et Chonetes, p. 96, Pl. X, fig. 2a, b, o—, fig. 3 h, 
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are much more nearly related to each other, than might be supposed from their 
attribution to two different genera. According to Geinitz the distinction of young 
specimens is even very difficult. The apical region having not been preserved in any 
of my specimens, their most distinctive characters, viz., the presence of a point of 
attachment and of a distinct area, cannot be noticed. The only point I can 
_ Insist on, is the absenee of any coneentric wrinkles in the sculpture of my shells, 
whereas in none of King’s type specimens of S. morrisiana are concentric wrinkles 
or striations entirely absent. | 

There is yet another argument in favour of an identifieation of the presen 
specimens with P. Cancrini, and this is the fact that the genus Strophalosia seems 
to be altogether absent m the carboniferous and permian beds of the Himalayas. No 
Strophalosta is mentioned by Davidson among Godwin-Austen’s large collection of 
carboniferous fossils from Kashmir, nor is one single species of this genus contained 
in the rich fauna of Chitichun+No., I of permocarboniferous age. This is a strong 
evidence against the probability of the present specimens belonging to Strophaloséa. 
I consequently deemed it preferable to identify them with P. Cancrini, although they 
are not sufficiently complete to warrant a certain identification, 

Locality, number of specimens examined.—N.W. Kiunglaung encamping 
ground, 8.W. Niti Pass, 2. 

Remarks.— Productus Cancrini ts among the most characteristic permian species. 
L. de Koninck (1. c. p. 107) even compares it to P. gigusteus in the lower carbo- - 
niferous regarding its geological importance. Murchison, Verneuil and Count Key- 
serling collected P. Cancriné in the lower permian strata of Russia at a large number 
of localities. 'Tschernyschew mentioned it from the lower permian rocks of Kostroma. 
Geinitz quotes it. from the: Weissliegendein Germany and from Marcou’s stage Co II 
of his section at*Nebraska city ; but this identification of the American species with 
the true P. Cancrini has. not been left unopposed. It is moreover mentioned by L. 
de Koninck and by F. Toula from Spitzbergen (Belsund, Hornsund)}, where it occurs 
in beds.of probably permocarboniferous age. It certainly does not descend into car- 
boniferous strata, but its occurrence in permocarboniferous deposits can scarcely be 
doubted. In the Artinsk stage of Russia which must serve as a prototype of the 
permocarboniferous horizon. in Europe, the closely allied P. cancriniformis takes 
the place of P. Cancrini, butin the Timan the true P, Cancrini has been collected by 
Tschernyschew in oolitic limestonés and marls, which correspond in age to the 
permocarboniferous limestone-dolomite horizon (C Pec) of the Ural, following there 
immediately above the Artinsk marls.’ 

In the Productus Limestone Formation of the Salt Range P. fumidus, Waagen 
(Salt Range Fossils, Pal. Ind. ser. xiii, I, Prod. Limest. Foss, p. 708, Pl. 
LXXX, fig. 1-3) seems to be a representative of the Russian P. Canerini. When 
introducing his Salt-Range species, Waagen placed it among the section of the 
horridi, but considered its systematic position to be “to a certain extent doubtful,” 


1Th. Tschernychew, Travaux exécutés au Timane en 1889, Bull. Comité Gévl. dela Russie, St. Pétersbourg, 1890, 
1X, p. $3. | 
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It was only after Tschernyschew’s paper on the: permian fauna of Kostroma had 
been published, that he was struck by the strong similarity of P. tumidus with the 
figure of P. Uancrini given by Tschernyschew. “The same wavy lines”—he 
remarks—“ the same irregular distribution of spines are exhibited by both figures. 
Whether there exists, however, a real identity, I am not able to decide, as no authen- 
tic specimens of the Russian form are at my disposal for comparison.” 

To me an identification of the two species does not appear advisable. "Waagen in 
his description of P. tumidus states the dorsal valve to be deeply and regularly con- 
cave, whereas it is distinctly geniculate in P. Cancrini. Thus P. tumidus is brought 
into a similar relationship with P. Cancrint as P. koninckianus. That ail these 
species are very nearly allied to each other cannot be doubted. 

P. twmidus holds a geological position similar to that of P. Cancrini, having been 
collected in the Virgal and Kalabagh beds of the middle Productus limestone and 
in the Cephalopoda beds of the upper Productus limestone. 


5. PRODUCTUS CANCRINIFORMIS, Tschernyschew. 


Pl. I, fig. q a—d, 8,9 a—d, 10 a—d. 


1889. Productus cancriniformis, Techernyschew, Allgemeine geologische Karte von Russland, Blatt 189, 
Beschreibung des Central-Urals und des Westabhanges, Mémoires du Comité geologique de la 
Russie, St. Pétersbourg, III, No. 4, p. 378, Pl. VII, fig. 32, 33. 

1891. P. latirostratus, (Howse) var. Griesbach, Geology of the Central Himdlayas, Mem. Geol. Surv. of 


India, XXIII p. 121. 
1892. P. cancriniformis, Schellwien, Die Fauna des Karnischen Fusulinenkalks, Palsontographica, 39 Bd. 


p- 22, Taf. VIIL, fig. 20, 21. . 
1894. P. tibeticus, Frech, ex parte, in E. Suess, Beitraege Zur Stratigraphie Central-Asiens, Denkschr. kais. 


Akad. d. Wiss. Wien, LXI, math. nat. Cl. p. 464. 

This is the most common species of the present genus in the Productus shales 
near Kiunglung encamping ground, where slabs of rock are made up entirely of its 
shells, associated with Spirigerella Derbyt, Chonetes Vishnu and <Aviculopecten 
hiemalis. | 

Its dimensions are always moderate, and specimens as large as the one figured 
on Pl. I, fig. 9 are exceptions. Its shape is extremely variable. Although most of 
my specimens are somewhat deformed, it is not difficult to reconstruct their proper 
outlines. They are, as arule, longitudinally oval. Specimens, which are a little 
broader than long, are rather rare (fig. 10). Usually they are longer than broad, 
the disproportion in these two dimensions being sometimes very considerable. 

- {he ventral valve is more or less strongly convex, in some of my specimens 
nearly spirally inrolled, provided with small auricular expansions, and with a 
short, barely prominent apex. The hinge line is{always shorter than the 
transverse diameter of the shell. The lateral parts ascend very steeply, in some of 
my specimens quite perpendicularly from the margins towards the highly elevated 
visceral portion. A median sinus is completely absent. The dorsal valve is dis- 
tinctly geniculate, as in the typical representatives of P, Cancrins Vern. 


1 W. Waagen, Salt Range Fossils, Pal. Ind. ser, xiii, 1V, Geological Results, p. 198. 
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The sculpture differs from the ornamentation of the shell, exhibited in P. Can- 
erini, by the presence of strong, concentric folds, which are often undulating or 
wrinkled, and extend from the wings and lateral margins across the entire shell. 

The measurements of an average sized specimen are as follow :— 


Length of the shell in a straight line ° . ° . . ¢ « 18 mm. 
5 » » 9 Sloug the curve . . ° e e ° ° ; $2 ,, 
99 ”» »» hinge line ° e e e e e e ° e 11 99 

Thickness of the ventral valve ° ‘ ‘ : ° ‘ ° a iO 

Greatest breadth of the shell . e ° e ° e e e e 17 ” 


So variable do the shells composing this species appear to be, that in spite of 
their striking similarity with the typical P. cancriniformis I did not dare at first to 
identify them with Tschernyschew’s species without materials of the latter available 
for comparison. I am therefore greatly indebted to Professor Tschernyschew for 
having examined my type specimens (including the specimen from the Gussass 
River). He fully confirms their identity with his P. cancrinjformis. 

* Your Indian specimensof P. cancriniformis”’—he writes—“ do not differ in 
any way, according to my opinion, from our Artinskian form, although they are 
somewhat deformed and not so well preserved as our examples from the Ural 
Mountains. In all your specimens the wrinkled transverse folds are distinctly as in 
our Russian representatives of the species, and a row of thin and closely arranged spines 
is placed along the cardinal edge. The geniculate condition and sculpture of 
the dorsal valve agree perfectly well with that of the Artinskian species,” 

Having obtained from Professor Tschernyschew the loan of his type specimens 
of P. cancriniformis, and having compared them with my Indian examples, the 
result was, that I could perceive no difference in their essential characters, and I 
consequently fully agree with the opinion of this learned author in believing them to 
be identical. 

Locality, number of specimens examined.—N.W. Kiunglung encamping ground, 
S.W. Niti Pass. 

Remarks.—The differences, which exist between the present species and its near- 
est allies, have been described by Tschernyschew so excellently, that I have nothing 
to add to his valuable observations. 

P. cancrintformis is a very characteristic species of the Artinskian horizon in the 
Ural Mountains. Outside of Russia it has been mentioned by Schellwien from the 
Carnian Fusulina limestone of the Krone, of upper carboniferous age. 

In Central Asia this species is represented among the fauna of the brachiopod- 
bearing limestone near the Gussass River (western Kuen Lun Mountains). One of the 
specimens collected by Bogdanowitsch and identified by Frech with Productus tibets- 
cus, which belongs to the geological collections in the museum of the Vienna univer- 
sity, agrees in every respect perfectly with my Himélayan specimens from the Produc- 
tusshales. It isthe specimen, figured on PI. I, fig. 7a—d. Whether P. tsbeticus Frech 
ought to be placed altogether among the synonyms of P. cancrintformis, I do not ven- 
ture to decide, as Frech’s type specimen (Joc. cit. fig. 10) is not available to me for com- 
parison. To judge from the figure, I should think that the difference in the outlines 
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is not in favour of their identity. Nevertheless P. tibeticus is certainly most nearly 
allied to P. cancriniformis. They agree both in their sculpture and in the geniculate 
curvature of the dorsal valve. The bipartite cardinal process in the smaller valve is 
also a peculiar feature of the group of P. Cancrini." Thesimilarity with the devonian 
Productella Hermine, which has been noticed by Frech, is less conspicuous, although 
it cannot be denied. 

The occurrence of P. cancriniformis in the fauna of the Gussass River is not with- 
out interest. The limestones containing this fauna have been reported by Bogda- 
nowitsch to overlap unconformably all the older beds including carboniferous strata 
with P, semireticulatus (horizon of P. Cora), but the fauna itself has been consi- 
dered by Frech as not adapted for any determination of its geological age. The fos- 
sils described by him are the following :-— 


Productus tsbettcus, Frech. 
Streptorhynuchus deffictlis, Frech, 
Orthss nov. sp. aff. indtca, Waag. 
Martinia planoconvera, Shumard. 


The last mentioned species passes in its typical shape from devonian into per- 
mian deposits. The rest of the species, which are new, exhibit equally strong affinities 
to permian as to devonian forms. The presence of P. cancriniformis is therefore of 
considerable geological importance, as it leads to the conclusion that the limestones 
of the Gussass River must be placed either very high in the carboniferous series or 
more probably even on a level with the permocarboniferous or permian strata of 
other countries. | 


Suborder: HELICOPEGMATA, Waagen. 
Family: SPIRIFERID#, King. 
‘Subfamily: DELTHYRINZE, Waagen. 


Genus: SPIRIFER, Sowerby. 


Although representatives of this genus are not very numerous in the Himélayan 
Productus Shales, six different species may be distinguished among them. Of these 
six species only one has been previously described, three are new to science, whereas 
the determination of the rest can only be admitted as provisional, regarding the in- 
sufficient materials, The majority of the species belong to the group of Spirifer 
fasciger, Keyserling. 


* Vile Geintts, Dyas, Taf. XVIII, fig. 22 a, p. 101. 
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a. Group or SPIRIFER STRIATUS, Marr. 
1, SPIRIFER RavANA nov. sp., Pl. III, fig. la, 8, c, fig. 2. 


ae Spirifer nov. sp. ex. aff. 8p. Marcoui Diener, Denkechr. Kais. Akad. d. Wiss. Wien. math. nat. Cl., LXII, 
p- 595. 

The present species is very nearly related to Spirifer Marcoué, Waagen (Salt - 
Range Fossils, Pal. Indica, ser. xiii, Vol. I. Prod. Limest. Foss. p. 510, Pl. 
XLVII), and it is only a matter of taste, whether the differences between them be 
admitted or not as sufficient for the distinction of two separate species. 

The Himdlayan type specimens differ from Spirifer striatus Mart. (L. de 
Koninck, Faune du caleaire carbonifére de la Belgique, Annales du Musée d’hist. 
nat. de Belgique, XIV, pt. 6 Bruxelles, 1887, p, 112, Pl. XXIII, fig. 1, 2, 
Pl. XXVII, fig. 1) by the same characters which induced Waagen to separate 
Sp. Marcout from Martin’s species. Their most conspicuous peculiarity is the 
deep sinus of the ventral valve, It is sharply impressed in the middle and 
limited on both sides by obtuse ridges or folds. Two or three similar, very broad 
and flat ridges or folds are distinctly indicated in the remainder of the shell. 

The radial striation is of exactly the same character as in Sp. Marcoui. All 
the ribs are likewise crossed by strong, imbricating lines of growth at irregular dis- 
tances. | 
The apical region of my type specimen is strongly corroded by weathering ; no 
exact idea of its shape can consequently be got. It is due to this circumstance 
only, that the apical angle appears to be so extraordinarily large in this specimen. 
The area is very broad, distinctly concave, and covered with horizontal strix 
intersected by numerous very delicate vertical lines. The triangular fissure is bor- 
dered by margins of nearly equal length, and is covered up by the rocky matrix. 
1t can therefore not be observed, whether a pseudodeltidium has been present or not. 

Neither the dorsal valve, nor any of the internal characters are known to me. 

The measurements of a tolerably complete ventral valve from Kiunglung 
encamping ground (PI. IIT, fig. 1) are, approximately, as follows :— 


Entire length of the shell : ° ° ‘ ‘ ‘ ° ° » 70 mm. 
99 breadth 9 9D e ° ° e ° e e e e 120 ” 

Thickness of the valve , . : ° . ; ° ° - app. 40 ,, 

Breadth of the area. ° e ; ° é . ° - 16 ,, 


The only points of difference between Sp. Marcous and my Himélayan speci- 
mens consist in the concave shape of the area of the latter, and in the presence of 
broad, shallow ridges or folds, following the direction of the striz. By the 
presence of these folds a certain similarity is exhibited between our species and Sp, 
musakhelensis, Dav., and its allies. But this similarity is only a rather distant one, 
as in Sp. Ravana the folds do not correspond to separate bundles of strie. From 
Waagen’s type specimen of Sp. Marcows my specimen from Kiunglung differs, 
moreover, by its considerably broader area. But the breadth and shape of the area 
is a character of very small importance among the Spiriferide, and in many 
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Species it varies so considerably, that it cannot be considered as being of any specific 
value. I only need to mention Bittner’s' detailed examination of the variability of the 
area in Spiriferina (Mentzelia) Mentzeléi, Dunker, or among Himélayan species in 
Spiriferina Griesbach? from the upper trias of Kumaon and Spiti. 

With regard to the breadth and shape of the area Sp. Ravana absolutely agrees 
with Marcou’s type specimen of Sp. Marcout (Geology of North America, Zirich, 
1858, p. 49, Pl. VII, fig. 2, 2a.) from Pecos village (New Mexico), and with Sp. 
Marcoui, Tschernyschew (Mém. Com. Géol. de la Russie, St. Pétersbourg, 1889, 
III, No. 4, p. 367, Pl. V, fig. 5) from the Artinskian deposits of the Central 
Ural. 

If nevertheless I think myself justified in considering the specimens from the 
Himélayan Productus shales as belonging to a distinct species, it is by reason of 
their particular sculpture, vtz., the presence of folds, which are certainly absent in 
the true Sp. Marcoui, 

Locality, number of specimens examined,—N. W. Kiunglung encamping 
ground, S. W. Niti Pass,1; south of Dharma XI, Lissar Valley, Johér, 1. 

Remarks.—Among the materials collected by Payer in the permocarboniferous 
rocks of the South Cape of Spitzbergen and described by F. Toula, which now belong 
to the collections of the Imperial Museum of Natural History in Vienna, there 
are two ventral valves, which must be attributed to Spirifir Marcoui. On the 
labels attached to them they are marked as Sp. Wilezeki, Toula, but the true Sp. 
Wilcezeki is a perfectly different species, as may be seen at once from a comparison 
of Waagen’s type specimen of Sp. Marcoui with Toula’s figure (Kohlenkalk-Fossili- 
en von der Siidspitze von Spitzbergen, Stzgsber. Kais, Akad. d. Wiss, Wien, 1873, 
Pl. I, fig. 3). In these Spitzbergen shells the deep sinus is not sharply impressed 
in the middle, but rounded, as is likewise frequently the case in Sp. Marcoui. They 
agree very well with the latter species, from which they only differ by their distinctly 
concave area, recalling in this respect my Himdlayan Sp. Ravana. 

The large geographical distribution of forms, identical or very closely allied to 
Sp. Marcous in beds of upper carboniferous, permocarboniferous and permian age is 
not without interest. 


6. Group oF SPIRIFER FASCIGER, Keyserling. 


2. SPIRIFER MUSAKHBLENSIS, Davidson, Pl. III, fig. 3,4, Pl. 1V, fig. 1 a, b, 2, 
PL V, fig. 1. 


1863. Spirifer Moosakhailensis, Davideon; Quart. Journ. Geol. Soo, London, XVIII, p. 28, Pl. II, 
fig. 2 


1863, Sp. Moosakhailensis, (Dav.); L. de Koninck, Mémoire sur les fossiles paléozoiques, recenillis dans 
l’Inde, p. 34, Pl. XI, fig. 2. 
1865. Sp. Moosakhailensis, Beyrich ; Uber eine Kohlenkalk fauna von Timor, Abhandlgn. Kénigl, Akad. d. 
Wiss. Berlin, 1867, p. 77, Taf. J, fig. 7. 
1 A, Bittner,—Brachiopoden der alpinen Trias, Abbandign. k. k. geol. Reichs.-Anst. Wien, XIV, 1890, p 32, 
Tar. XXXIV, fig. 1-28. 
? Denkschr .Kais. Akad. d Wi3s, Wien, 1896, math, nat. Cl, LXII p. 568. 
F2 
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1865. Sp. Moosakhailensis, Stoliczka ; Geological sections across the Himdlayan Mountains, etc , Mem. Geol 
Sarv. of India, V, Pt. i, p. 27. 

1866. Sp. Moosakhai/ensis, Davidson ; Quart. Journ. Geol. Soc., London, XXII, p. 41, Pi. Il, fig. . 

1873. Sp. striatus (Mart.); Toula, ex parte, Koblenkalk-Fossilien von der Bidspitze von Spitzbergen. 
Sitzgsber. Kais. Akad. d. Wiss. Wien, math. nat. C]., LXVIII, p. 270. 

1881. Sp. timorensis, K. Martin ; Die versteinerungsfiihrenden Sedimente Timors, Sammlurgen des Reichs 
Museums in Leyden, 1881-83, Bd. I. (Beitrage zur Geologie Ost.-Asiens und Austruliens), p. 4}, 
Taf. II, fig. 7, 8. 

1883. Sp. Musakheylensis, Waagen ; Salt Range Fossils, Pal. Indica, ser. xiii, 1, Prodactus Limestone- 
Foss., p. 612, Pl. XLV. 

1892. Sp. fasciger (Keyserl.); Schellwien, ex parte, Die Fauna des karnischen Fosulinenkalks I, Palmontogra- 
phica, 39 Bd., p. 42, Taf. V, fig. 3, (wot fig. 2). 

1892. Sp. Musakheylensis, Rothpletz; Die Perm.-Trius und Jara-Formation auf Timor un] Rotti, Palwonto- 
graphica, 39 Bd., p. 79, Taf. IX, fig. 1, 2. 


This is the commonest species of the genus Spirifer in the Productus shales 
of Kumaon and Gurbwal, but, strange to say, it is represented by ventral valves 
only in Griesbach’s collection. | 

To Waagen’s excellent description of Sp. musakhelensis I have but very little 
to add. Among my specimens the one figured Pl. IV, fig. 2, almost perfectly 
agrees with the typical form (Pl. XLV, fig. 1, 2 in Waagen’s memoir). That the 
variability of the species is rather great, may be clearly seen from a comparison 
of the rest of my figures. In their chief characters, however, all my specimens 
agree pretty well among each other. As such characters, which permit a pro- 
visional distinction of Sp. musakhelensis from its nearest allies, I consider the 
presence of broad flatly rounded folds, each of which corresponds to a bundle of ribs, 
and the erect, lamellose condition of the stris of growth. In all of my specimens, 
even if the shell appears to be perfectly well preserved, the ribs, though being 
of very different strength, are always more or less distinctly rounded on their tops, 
but never sharp. In the majority of my specimens the lamellose character of the 
striee of growth is well exhibited. It is excellently developed in my largest speci- 
men (Pl. V, fig. 1), whereas it is barely at all observable in the specimen figured 
on Pl. III, fig. 4. A character, which may be noticed in the majority of my 
specimens, is the presence of a median rib in the bottom of the sinus, which in 
strength slightly surpasses the neighbouring ones. 

Much difference of opinion has been expressed, as to the specific value of 
Spirifer musakhelensis. Thus in 1889 it was placed by Tschernyschew (Mémoires 
du Comité Géol. de la Russie, St. Pétersbourg, Vol. III, No. 4, p. 366) among the 
synonyms of Sp. fusciger Keyserling. The same author added Sp. tegulatus, 
Trautschold (die Kalkbriiche von Miatschkowa, Moskau 1876, p. 80, Taf. VIII, 
fig. 6) to the synonyms of Sp. fasciger, whereas by the generality of paleon- 
tologists the three had hitherto been maintained as separate speeies. 

Waagen considered the erect, lamellose condition of the stris of growth as 
a specific character of the Indian shell and of Sp. tegulatus, supposing them to be 
constantly absent in Sp. fasciger. The figures giving by Count Keyserling’s 
(Petschoraland p. 231, Taf. VIII, fig. 8, 3a, 35), by whom the latter species had been 
introduced, represent either young or very imperfectly preserved specimens, from 
which no adequate idea of the species can be got. Neither he nor Gruenewaldt, who 


BRACHIOPODA. 87 


reproduced a figure of a better preserved though incomplete fragment,! mentioned 
in their descriptions of Sp. fasctger the presence of lamellose stris: of growth. 
Tschernyschew, however, who examined a large number of specimens, attributes 
the absence of a lamellose sculpture to their inferior state of preservation, stating 
explicitly that among his materials specimens with distinctly lamellose striz of 
growth are frequent. According to his view even the peculiar sculpture in Sp. 
tegulatus, resembling a tiled roof, is only due to the excellent state of preservation 
of Trautschold’s type specimen. 

Nikitin (Mém. Com. géol. de la Russie, St. Pétersbourg 1890, Vol, V, No. 5, 
p. 164) and Schellwien* coincide with Tschernyschew in the belief, that Sp. tegula- 
tug and Sp. musakhelensis are nothing more than different states of Sp. fasciger, 
in which the shell has attained a more or less strongly marked lamellose con- 
dition. On the other hand Rothpletz (Palseontographica, Joc. cit. p. 9), who cannot 
be considered an advocate of a very narrow circumscription of. the single species, 
did not dare to unite Sp. fasciger and Sp. musakhelensis, observing that the sharp 
folds in the ornamentation of the Russian species might constitute a specific charac- 
ter of difference. 

Notwithstanding Tschernyschew’s and Schellwien’s contrary opinions, I have 
made use of Davidson’s name for my Himdlayan shells. 

If we set aside the lamellose character of the stris of growth, there still 
remains as a distinguishing feature the character of the folds corresponding to the 
fasciculi of ribs. Grinewaldt states, that in his specimen of Sp. fasciger from 
Ssaraninsk these folds are roof-shaped, with acute edges, In Tschernyschew’s 
figure (Pl. V, fig. 4) this acute character of the folds imparts to the front margin the 
shape of an angular zig-zag bent line, whereas in Sp. musakhelensie the folds are 
always rounded, at least in full grown individuals. Nor do any of the Himdlayan 
shells absolutely agree with Tschernyschew’s figure regarding the character of the 
minor ribs, which appear to be of a more acute shape in the Artinskian specimen. 

I am well aware that very different opimions may be expressed, relative to 
the specific value of the characters mentioned. , Without denying the possibility of 
Tschernyschew’s view being the more correct, I may only remark, that, by following 
his opinion, we should obtain a very variable species. Nor should we be justified 
in retaining Sp. poststriatus, Nikitin (loc. cit. p. 167, Taf. IT, fig. 16-19) asa distinct 
species, Sp. poststriatus differs from Sp. fasciger, only by the flattening of its ribs 
in the lower portion of the shell, A comparison of Nikitin’s figures with illustra- 
tions of Sp. fasciger and of Sp. tegulatus. will show at a glance, that the differences 
between the two latter species are the more conspicuous. It might even be 
taken into consideration, whether Sp. cameratus, Morton, and its American allies 
ought not be united with Sp. fasciger, which they certainly most nearly approach, 


1M. o. Gruenewaldt, Beitrage zur Kenntniss der sedimentéren Gebirgsformationen in den Berghauptmann- 
achaften Jekatherinburg, Slatoust etc., Mém. Acad. impér. des sciences, St. Pétersbourg 1860, sér. vii, II, No. 7, 
p- 97, Taf. V, fig. 1. 

2 Die Fauna des Karnischen Fusulinenkalks 1. c. p. 42, and: Ueter eine angebliche Kohlenkalk-fauna aus der 
aegyptisch-arabischen Wiiste. Zeitschr. Deutsoh, Geol. Ges. 1894, XLVI, p. 72, 
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In this case a species is obtained, including a multitude of types, to which, of 
course, varietal denominations will presently be applied. Later on these varietal 
denominations will probably be developed once more into specific ones, disputes as to 
priority following almost certainly the re-introduction of the former species. I 
consequently deemed it more practical to retain the original separate denominations 
for such forms, as long as they can actually be distinguished. IfIapply the name 
Spirifer musakhelensie to my Himalayan specimens, every paleontologist will 
know at once that neither forms with the particular sculpture of Sp. tegulatus, nor 
any agreeing with Griinewaldt’s and Tschernyschew’s figures of Sp. fasciger are 
present among them.’ 

I have been confirmed in my view of this subject by an examination of Schell- 
wien’s type specimens of his Sp. fasciger (loc. cit. Pl. V, fig. 2,3), from Carinthia, 
which I have been enabled to study by the kindness of Professor Edward Suess, 
to whose collection. they belong. As has been justly remarked by Schellwien him- 
self, one of these two specimens absolutely agrees with Trautschold’s Sp. tegulatus 
whereas the second resembles more closely Sp. musakhelensis. I may add from 
my personal examination that the two specimens differ from each other more 
strongly than appears from their figures, and that I would not have thought of unit- 
ing them in one and the same species without Prof. Tschernyschew’s authority 
Supporting their identification. I consequently retain the Indian denomination 
for the Carnian specimen, figured on Pl. V, fig. 3, of Schellwien’s memoir. 


The measurements of some of my specimens prove that the species can attain 
even larger dimensions than,had been supposed by Davidson and Waagen. In my 
largest specimen (Pl. V, fig. 1) the breadth of the shell is scarcely less than 110 mm, 

The measurements of my most complete ventral valve (Pl. IV, fig. 2.) are as 
follows :— ~ 


Entire length of the shell. . ‘ ; 5 ‘ : ° « app. 88 mm. 
Greatest breadth of the shell ° e e e e ° e e app. 80 99 
Apical angle of the ventral valve ° e ° e e e e 125°, 99 


Locality, number of specimens examined.—N.W. Kiunglung encamping 
ground, 8.W. Niti Pass, 6; 8. of Dharma XI, Lissar Valley, 1. 

Lemarks.—Spirifer musakhelensis is a species of a rather wide geographical 
and geological distribution. In the Salt Range it extends, according to Waagen, 
through the entire thickness of the Productus limestone, although it is most eom- 
mon in the middle division of this rock system. Davidson obtained it from the 
Barus beds in Kashmir (upper carboniferous), Stoliczka from his Kuling series 
in Spiti, Beyrich and Rothpletz from the permian rocks of the island of Timor? 
Prof. Suess collected the species in the upper carboniferous Fusulina limestone of 
the Carnian Alps in Carinthia. 


* Tam glad to state, that Dr. Bittner quite recently took exactly the same view of this matter in a similar case. 


Lamellibranchiaten der alpinen Trias, I. Th. Revision der Lamellibranchiaten von St. Cassian, Abhandlgn. K. K, 
geol. Reichs. Anst. Wien. XVII, Heft. 1. 1895, p- 97). 


I fully agree with Professor Rothpletz in refusing to Sp. timorensis s separate specific value. The specimens 
from Ajer Mati are far from presenting so peculiar a type, as has been assumed by K. Martin. 


BRACHIOPODA. 39 


Among the specimens, collected by Payer at the South Cape of Spitzbergen, 
and identified by Toula with Sp. striatus, there is one, which very nearly agrees 
with my specimen of Sp. musakhelensis from Kiunglung, figured on Pl. 1V, fig. 1. 
Although it is more strongly weathered than the latter, it distinctly shows the bund- 
ling of the ribs, which is not confined to the apical region only, as in Sp. streatue 
var, attenuatus (Sow.) Davidson (British carboniferous Brachiopoda, Pl. II, fig. 12, 
13) or in Sp. condor, d’Orbigny (Voyage dans l’Amérique méridionale, III, 
Paléontologie, 1842, p. 46, Pl. V, fig. 11—14). On the contrary, like in the true 
Sp. musakhelensis, the mbs in each bundle are more and more augmented by 
bifurcation, as the bundle approaches the margins of the valve. Near the front 
margins a few lamellose strise of growth could be noticed. I have consequently 
placed this specimen among my list of synonyms of the present species. 

In America the group of Sp. fasciger is represented by Sp. cameratus, Mort., 
and its allies. Owen considered Sp. cameratus (Geological Survey of Wisconsin, 
Towa and Minnesota, 1852, Pl. V, fig. 4) from the coal measures of North America 
as a synonym of Sp. fasciger; Geinitz (Carbonformation und Dyas in Nebraska, p. 44) 
and Tschernyschew take a similar view of this question. Nikitin supposes that 
Sp. cameratugs may more probably prove to be identical with Sp. poststriatus. 
Schellwien leaves the question of identity undecided, laying, however, a special stress 
on the description of Sp. cameratus by Meek and Hayden (Final Report of the U.S. 
Geol. Surv. of Nebraska, p. 183), who explicitly state the absence of any lamellose 
strice of growth in their American species. 

The Brazilian forms of Sp. cameratus, as described by O. A. Derby (on the 
carboniferous brachiopoda of Itaituba, Bull. of the Cornell University, Ithaca, I, 
1874, p. 12) are partly provided with raised lamellose striz of growth, but differ 
from Sp. musakhelensis in the considerably less distinct bundling of their ribs, and 
by the absence of any well marked folds in the sculpture of the shells. 

Sp. condor @’Orb., which E. de Verneuil and Davidson identified with Sp. striatus 
var. altenuatus, Sow., is added by Derby to his list of synonyms of Sp. cameratus. 
The nearly entire absence of the bundling of the ribs make this species indeed most 
nearly approach to the Brazilian Sp. cameratus. Sp. striatus var. multicostatus 
Toula (Ueber einige Fossilien des Kohlenkalkes von Bolivia, Sitzgsber. Kais. Akad. 
d. Wiss. LIX, Bd. 1869, p. 435, Taf. I, fig. 2—4) from the upper coal measures of 
Cochabamba is likewise placed by Derby among the synonyms of Sp. cameratus. 
Although this view has met with the approval of Schellwien (Zeitschr. Dentsch. 
Geol. Ges., 1894, p. 72) I am not convinced of the identity of the two species, as 
Toula’s type specimen (fig. 2) is provided witha sharply impressed sinus, which seems 
to remain angular up to the front margin. A Spirifer from Cochabamba among the 
collections of the Imperial Museum of Natural History in Vienna, which I have been 
able to examine, approaches most nearly Sp. poststriatus, Nikitin. 

A species from Axel Island (Spitzbergen), which Toula united with Sp. cameratus 
under a varietal denomination (Permo-Carbon-Fossilien von der Westkiste von 
Spitzbergen, Neues Jahrb, f. Mineral. 1875, p. 270, Taf. IT, fig, 3), must be separ- 
ated from Morton’s species on account of its very strong folds, each of which is 


40 HIMALAYAN FOSSILS. 


composed of a small number of ribs only. This interesting species might eventually 
prove an intermediate link between the groups of Sp. fasciger and Sp. niger, 
Waagen (loc. cit. p. 522, Pl. XLVIII, fig. 4—6). 

Sp. cameratus, Toula (Eine Kohlenkalk-fauna von den Barents Inseln, 
Sitzgsber Kais. Akad. d. Wiss. Wien, LXXI, 1875, p. 17, Taf. II. fig. 2) from 
Barents Island (N.W. Nowaja Semlja) will probably have to be united with either 
Sp. poststriatus or Sp. fasciger. 


3, SPIRIFER SP. AFF. FASCIGERO, Keyserling, Pl. V, fig. 2, 3.. 


This species is but very imperfectly known to me, being represented in Gries- 
bach’s Himdlayan collection by a solitary incomplete dorsal valve. Nevertheless 
I do not dare to identify the specimen under consideration with either Sp. fasciger 
or Sp. musakheylensis, as it deviates from them in certain peculiarities and may 
perhaps belong to a different species. 

The most characteristic feature in the sculpture of this valve is the large 
number of acute ribs, arranged into fasciculi and gradually augmenting in strength, 
as they approach the front margin. This is just the reverse of what one is accus- 
tomed to see in the ornamentation of Sp. fasctger and of Sp. musakhelenste in 
which the ribs are, as a rule, strongest in the vicinity of the apical region. The ribs 
corresponding to the median line of each bundle, are more prominent than the rest, 
roof shaped in their transverse section, and provided with sharp edges. They are not 
straight nor do they describe a regular curve but are flexuous and, near the hinge- 
line, even form zig-zag bent or wavy lines. Lines of growth are clearly marked, but 
do not form distinctly raised lamelle. The apex projects but very little above the 
hinge line. 

The present incomplete valve must belong to a very large specimen, its greatest 
breadth being about 105 mm. 

To this species I attribute provisionally the fragment of a dorsal valve figured 
Pl. V, fig. 8, comprising a part of its median fold or varix. This median fold pro- 
Jects very strongly and is pointed into a sharp, knife-like edge. 

Although in its general shape and sculpture my type specimen agrees with 
Sp. fasciger, Keyserl., ' it seems at least probable, that a different species is indicated 
by this specimen, standing to the true Sp. fasciger in a similar relationship, as 
Sp. posistriatus, Nikitin (Mém. Com. Géol. dela Russie, St. Pétersbourg, 1890, 
V, No. 5, p. 164, Tab. IT, fig, 16—19). Whereas this latter species differs from 
Sp. fasciger especially by the flattening of its ribs in the vicinity of the margins, 
my Himalayan specimen is distinguished by their being less strongly marked in 
the vicinity of the apical region, The differences are, however, but very small, and 

1 Graf Keyserling, Wissenschaftliche Beobachtungen auf einer Reise in das Petgchoraland, p. 281, Taf. VIII, 
fig. 8, 3a, 3b; M v. Griinewaldt , Beitrige zur Kenntniss der sedimentiiren Gebirgs formationen ete, Mém- 


Acad. imp. des sciences, St. Pétersbourg, 1860, sér. vii, II, No. 7, p. 97, Taf. V, fig, 1; Zh. prerelae nse 
Mém. Com. Géol, de la Rassio, St. Pétersboarg, 1839, III No. 4, p. 366, Taf. V, fig. 4. 


BRACHIOPODA. 41 


with larger materials for comparison available, the present species may turn out to 
be only a variety of the true Sp. fasciger. Nor am I inclined to assign to the spe- 
cimen under consideration any proper specific designation. 

Locality, number of specimens examined.—N. W. Kiunglung encamping 
ground, 8S. W. Niti Pass, 2 (?). 


4, SPIRIFER NITIENSIS, nov. sp. Pl. 1V, fig. 4, 5 a—e. 


This remarkable species belongs to the relationship of Sp. musakhelensis 
from which it may however be easily distinguished by some very conspicuous pecu- 
liarities. With Sp. musakhelensis it has in common the arrangement of the 
ribs into fasciculi, imparting a wavy character to the surface of the shell, the 
lamellose condition of the erect lines of growth, the high apex of the dorsal valve, 
which is protracted intoa very prominent median fold towards the front and 
corresponds to the deep sinus of the ventral valve. | 

Peculiar to the present species is its fusiform shape, recalling Sp. convolutus: 
Phill., among the carboniferous Spirifertde. Although in none of my specimens 
are the wings completely preserved, it can be easily understood from their restoration 
in the figure (5 a ) that the breadth of the shell must have been more than three 
timesits length. The ventral walve is strongly curved in the longitudinal but nearly 
in the transverse direction. Its area is tolerably broad, strongly reclining, parallel- 
sided, and shows a distinct vertical striation. The stris are rather broad, neither 
prominent nor straight, but wavy. The triangular fissure is covered up by the 
rocky matrix in both of my type specimens. The beak is small, short, pointed, and 
but slightly produced beyond the cardinal edge. By the rounded, strongly pro- 
tracted sinus the front margin of the dorsal valve is considerably elevated above the 
general convexity of the latter. | 

The radial ornamentation, although characterised in general by an arrangement 
into fasciculi, differs considerably from the sculpture peculiar to Sp. musakhelensts, 
Sp. fasciger and their allies. The numberof fasciculi is considerably larger, about 
ten on each side of the sinus, but the number of ribs composing each bundle 
is rarely more than three or four, and the augmentation of ribs by bifurcation ceases 
at an earlier stage of growth than in Sp. musakhelensis. The most important 
difference from the latter species consists however in the unequal strength of the 
ribs. In the three fasciculi, which follow immediately on either side of the sinus, 
the central rib is always considerably broader and stronger than the rest, whereas 
on the proper wings they are formed of more delicate ribs of equal strength and 
width. In the bottom of the sinusa broad median rib is noticed, bordered on 
each side by two more delicate ones. All the ribs are flatly roundéd on their 
tops. 
The lamellose condition of the raised strie: of growth is pretty well exhibited — 
in both of my specimens. 

The dorsal valve is provided with a very high, narrowly rounded, mesial fold, 
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rising from the very apex of the valve, and being most prominent at the front mar- 
gin. To the meeting of this mesial fold with the corresponding sinus of the ventral 
valve the strong frontal wave is due, which is observable in the type specimen. 

The apex projects more strongly above the hinge line, than in Sp. musakhet- 
ensis. The area is distinctly marked, though of very small size. The ornamentation 
agrees with that in the ventral valve. 

The measurements of the more complete of my two specimens are as follows :— 


Entire length of the shell ° ° ; . : ee ‘ - 80mm. 
Length of the dorsal valve ‘ ° - . . . ° ‘ . 4, 
Greatest breadth of theshell . « «© «© «© «© «© © « 10, 
Thickness of both valves . A ‘ ; ° ° , ° ° 18 ,, 
Brsithstieweactiemamieie « «.2 &.e & 2 6 3 
Apical angle of the ventral valve ° ‘ : ‘ ; ‘ . . 146° 

es » 99 9, Gorsal valve . ° : ‘ ‘ ; 5 ‘ - 189° 


Locality, number of specimens ae: —N. W. Kiunglung encamping 
ground, 8. W. Niti Pass, 2. 

Remarks—The present species is very markedly distinct from the remaining 
forms belonging to the group of Sp. fasciger, by its transversely fusiform 
shape, and by its peculiar sculpture. Iam not aware of any species of the former 
group, to which in this respect it could be more particularly compared. With regard 
to the latter characters it somewhat approaches Sp. niger, Waagen (Salt Range Fossils 
loc. cit. p. 522, Pl. XLVIII, fig. 4—6) from the lower Productus limestone of the 
Salt Range. With this species the present one has in common the general shape, the 
prominent rib in the middle of the sinus, and the arrangement of ribs of unequal 
strength into fasciculi. In Sp. niger, however, the principal ribs are much broader and 
stronger and a small number of thin radial ribs are arranged into distinct bundles. 
Both in Sp. niger and in its European ally, Sp. alatus, Schloth., the median fold 
of the dorsal valve is perfectly smooth, whereas it is covered by radiating ribs in 
Sp. nitiensis. 

On the whole the present species seems to be less nearly related to the group 
of Sp. alatus, than to that of Sp. fasciger. I have consequently deemed it prefer- 
able to leave it among the latter. 


c. Grour or SPIRIFER CONVOLUTUS, Phill. 


5. SPIRIFER JOHARENSIS, nov. sp. Pl. IV, fig. 3 


This very interesting species seems to hold an intermediate position between 

Sp. convoluius, Phill.’ and Sp. niger, Waagen (Salt Range Fossils, Pal. Indica, 

ser. xiii, I, Prod. Bimest. Foss. p. 522, Pl, XLVIII, fig. 4—6), which is supposed by 
Waagen to be most nearly related to the permian Sp. alatus, Schloth, 

+ Davidson, Monograph British fossil Brachiopoda p. 35, Pl. V, fig. 2~—15; LZ. de Kontnck, Faune du calcaire 


carbonifére de Ja Belgique. Annales du Musée Royal d’hist, nat. de Belgique, XIV, 6éme ptie., p. 127, Pl. XXIX, 
fig. 4—6, 
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The only well preserved specimen of this species in the Himélayan collection 
strongly recalls Sp. niger in its general outline. It is transversely fusiform, 
more than twice as broad as long, provided with a prominent median fold in the 
dorsal and corresponding sinus in the ventral valve. The valves are moderately 
convex, the dorsal valve being a little more strongly vaulted than the opposite one. 

The ventral valve is provided with a tolerably broad, concave area, bordered by 
nearly. parallel margins. The extremities of the wings being broken off in my type 
specimen, it cannot be decided, whether they have been regularly curved or attenu- 
ated towards the cardinal angles. The beak is small, well incurved, but not very 
prominent. The apical angle is comparatively acute, as in Sp. niger. The deep 
and broadly rounded sinus originates in the very apex and is considerably prolonged 
beyond the frontal level of the lateral portions of the valve. The sinus is divided 
by five very delicate ribs, among which the central one is but slightly larger and 
more extended than the rest. On either side of the sinus the lateral parts of the 
valve are ornamented by six thick, rounded ribs, each of which is either subdivided 
into smaller ones by bifurcation, or is accompanied by two or three indistinct, inter- 
calated costz. There are also faintly marked traces of a concentric sculpture, con. 
sisting of regular, imbricating lamin of growth. 

The dorsal valve is characterised by its very obtuse apical] angle, and its elevated 
median fold, which becomes subdivided into four smaller ones in the vicinity of the 
front. On each side of this rounded median fold there are five or six thick radial 
ribs, each of which is accompanied by intercalated or dichotomous smaller ones. 
The sculpture on either side of the median fold is not perfectly symmetrical. In this 
valve the concentric ornamentation is better developed than in the ventral one. 

The measurements of my type specimen are as follows :— 


Entire length of the shell . ‘. P . ‘ ‘ ;. ‘ : 17°5 mm, 
Length of the dorsal valve . . « @ & “ « : : 145 
Entire breadth of the shell . e e ® e e e e ° 40—75 99 
Thickness of both valves e e e e e e ° e ° 9 ” 
Apical angle of the ventral valve . . ‘ . ; ° . oe 118° 

» o o» »s Gorsal 4, : ° ° ; . ‘ . 140° 


Locality, number of specimens examined.—S. of Dharma XI, Lissar Valley, 
one complete specimen, besides a small number of fragments, which probably belong 
to this species. 

Remarks.—The two species, to which the present one seems to be most nearly 
related, are Sp. convolutus, Phill., and Sp. niger, Waagen. With both of them 
Sp. joharensis has in common the general shape, the strongly elevated median fold 
in the dorsal valve, and the strong frontal wave, which is due to the extending of the 
sinus in the ventral valve beyond the frontal level of the lateral portions. 

The ornamentation is very much like that in Sp. niger. From this species 
Sp. joharensis, however, differs by the absence of a strong, prominent, median rib in 
the sinus and by the character of the median fold in the dorsal valve, which is 
smooth in Sp. niger and does not become subdivided into minor ribs. With regard 
to these characters our species agrees with Sp. convolutus, but on the other hand 
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their sculpture is sufficiently different to make a distinction between them an easy 
matter. Although in Sp. convolutus a bifurcation or intercalation of ribs fre- 
quently takes place, an ornamentation similar to that in my type specimen of 
Sp. joharensis is never produced. . 

On the whole I believe the present species to be about intermediate between 
Sp. convolutus and Sp. niger. 

Spirtfera convoluta (?), Etheridge, (Description of the palseozoic and mesozoic 
fossils from Queensland, Quart. Journ. Geol. Soc., London, 1872, XXVIII, p. 335, 
Pl. XVII, fig. 3,) from the Bowen River coalfield in Queensland may perhaps hold 
a similar intermediate position between Sp. joharensts and Phillips’ species. 


d. Group INDET. 


6. SPIRIFER sP. INDET. PI. IV, fig. 6. 


I should not have mentioned this fragment of a Spirifer from the Productus 
shales of Kiunglung encamping ground, were it not for its extraordinary shape. It 
is provided with an unusually broad, slightly concave area, divided by an enormous 
triangular fissure. The beak is small, bent over, and pointed. A deep sinus takes 
its origin in the apex and is bordered by strong ribs. The shell is distinctly fibrous, 
not punctuated. There can therefore be no doubt that this species belongs to the 
genus Spirifer. | 


' Subfamily; MARTINIINA, Waagen. 


Genus: MARTINIA, M’Coy. 


1, MaRTINIA GLABRA, Martin, sp. Pl. V, fig. 4 a, b, c, d. 


1809. Conchyliolithes Anomites glaber, Martin, Petrif. Derb, p. 11. Pl, XLVIII, fig. 9, 10. 
1843. Spirifer glaber (Mart.) L. {de Koninck, Description des animaux fossiles, eto. Liége, p. 267, PL 
XVIII, fig. 1. 


1859. Spirifera glabra (Mart.) Davidson, Monograph British Carbon. Brach., p. 59, Pl. XI, fig. 1—9, 
PL. XII, fig. 1—6, 11, 12. 


1873. Spirifer glaber (Mart.) L. de Koninck, Monographie des fossiles carboniftres de Bleiberg, p. 57, 
where 8 complete list of synonyms is given. 


1883. Martinia cf. glabra, Waagen, Salt Range fossils, Pal, Ind. ser. xiii, J, Prod. Limest. Foss. p. 581. 


The genus (or subgenus?) Martinia is represented in Griesbach’s Himélayan 
collection by one single but well preserved specimen. It agrees in general with the 
well known carboniferous species H. glabra, but its identification with the latter 
is not beyond every doubt, as it differs from the typical M. glabra by its shorter 
_ hinge line, recalling in this respect the group of M. Warthi, Waagen. 

My specimen is transversely oval, a little wider than long, provided with 
almost equally convex valves. The hinge line is a little shorter than one third of 
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the greatest breadth of the shell. The ventral valve is somewhat more strongly 
curved than the dorsal one. Its prominent apex is distinctly incurved. The area 
is small and bordered by well defined lateral margins. Its greater portion is filled 
up by the triangular fissure. ‘The sinus is strongly marked, originating in the very 
apex, and causes the frontal part of the valve to be slightly produced. The surface 
is nearly smooth, and interrupted only by a few, delicate strize of growth. 

In the dorsal valve a strongly marked mesial fold is developed, rising gradually 
from the lateral portions. Besides the lines of growth, there are faint indications 
of a few radial stris: on this valve, whose surface is otherwise smooth. 

The measurements of my specimen are as follows :— 


Entire length of the shell . ‘ ° ; e ‘ ‘ . - 16 mm. 
Length of the dorsal valve . ‘ ‘ . : . ° e - I » 
Entire breadth of the shell . ‘ ‘ § ‘* ‘ ‘ 4 ‘ 186 ,; 
Length of the hinge-line : ; ‘ ; ° ; ; ° 6 » 
Thickness of both valves . ° ‘ ° ‘ . . ° » 10 , 
Apical angle of the ventral valve . ‘ < @ «@ fw ww we OFF 

» » » » dorsal 4 ; ; ; : ‘ - app. 180° 


Locality, number of specimens examined.—N. W. Kiunglung encamping 
ground, S. W. Niti Pass, 1. 

Remarks.—The only character, in which my specimen slightly differs from the 
typical Martinia glabra, is its shorter hinge line. Davidson however expressly re- 
marks, “that the length of the hinge line and area in many indubitable specimens 
of Spirtfera glabra is not more than a third of the breadth of the shell.’? Waagen 
on the contrary, lays a special stress on the length of the hinge line, when iden- 
tifying one of his specimens from the lower Productus limestone with H. glabra 
stating ‘‘ that it chiefly agrees with WM. glabra in the comparative length of the 
hinge line, which is not very much shorter than the greatest breadth of the shell.”’ 
He moreover places the Salt Range species of the genus Martinia, which 
are distinguished by a short hinge line, in a separate section, vie., the group of 
M. Warthi. According to his observations this series of forms‘‘ is distinct from 
the typical YU. glabra by a much shorter hinge line, which terminates on both sides 
in little wings, and by the circumstance that the sinus of the ventral valve is 
entirely limited to the frontal region.” (loc. cit. p. 530). As my specimen has 
in common with M. Warthi only the short hinge line, but none of the other 
characters enumerated by Waagen, I deemed it preferable to assign it to Martin’s 
species, following Davidson’s opinion, who does not think the comparatively long 
hinge line to be a constant character in . glabra. 

M. glabra is one of, the most abundant of carboniferous fossils. Although it 
is commonest in the mountain limestone of lower carboniferous age, its geological 
distribution is rather wide. It has been found throughout the carboniferous series 
of the Ural, in the Moscovian stage of Central Russia, in the upper carboniferous 
Fusulina limestone of Carinthia, in the Chester stage of Illinois,’ and in the 


243 caine corresponding toa breadth of the shell of 18°56 mm. 
? Mt. glabra var. contracta. Meek. and Worthen ; Geol. Sarvey of Illinois. Vol. II. Palsontology, 1866, p. 298 
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lower Productus limestone of the Salt Range, On the other hand, Davidson 
mentions specimens from the Devonian rocks of Barton, “ which appear undistin- 
guishable from some from the carboniferous limestone. 

No importance can therefore be attributed to its occurrence in the permian 
Productus shales of the Himélayas. 


Family: ATHYRIDZ#, Phillips. 
Subfamily: ATHYRINA, Waagen. 


Genus: SPIRIGERELLA, Waagen. 


1. SPIRIGERELLA DERBYI, Waagen. PI. V, fig. 6,a—d, 8 a—e. 


1862, Athyris subtilite (Hall), Davidson,—Quart. Journ, Geol. Soo. London, XVIII, p. 28, Pl. I, fig. 8 (not 
fig. 7, non Hall). 

1868. Atheris subtilita (Hall) L. de Koninck..—Mémoire sur les fossiles paléozoiques, receuillis dans |’Inde, 
p. 83, Pl. IX, fig. 8. 

1867. Athyris sp. (Athyrie eubtilita, Hall) Verchére,—Kashmir, the Western Himélaya, and the 
Afghan Mountains, Journ. Asiatic Soc. of Bengal, XXXVI, Pt. ii, p. 210, Pl. II, fig. 1, 1a. 

1874. Athyris subdtilita (Hall) ?—Derby pro parte, On the carboniferous brachiopoda of Itaitiba, Bull. 
Cornell. Univers. Ithaca, I, No. 2, p. 7, Pl. I, fig. 7. 

1884. Spirigereila Derbyi, Wasgen,—Salt Range Fossils, Pal. Indica, ser. xiii, I, Prod. Limest. Fossils, 
p- 453, Pl. XXXV, fig. 4—7, 9—13, Pl. XXXVI, fig. 11~18, var. mexteplicataye: 456, Pl. XXXV, 

fig, 10-11, PL XXXVI, fig. 11. 

This species is the most common fossil of the Productus shales near Kiunglung 
encamping ground, where slabs of rock are made up almost entirely of its shells. 

My specimens agree with Waagen’s species in all their essential characters. 
Among Waagen’s types they most nearly approach the one figured on Pl, XXXV, fig. 
11, and described under the varietal denomination of aeuteplicata. The Himélayan 
specimens exhibit well the generic peculiarity, which induced Waagen to separate 
Spirigerella from Athyris. The beak is entirely appressed to the apex of the 
dorsal valve, and the small foramen is therefore completely concealed. 

My specimens do not vary so much in shape and dimensions, as the representa- 
tives of our species in the Salt Range. They are, asa rule, nearly as long as broad, 
but none of them exceeds 20 mm. in breadth. The ventral valve is distinctly 
curved in the longitudinal, but very little in the transverse direction, whereas the 
dorsal valve exhibits a strongly marked, but unequal transverse curvature with 
a distinct median crest. The sinus in the ventral valve originates quite near the 
apex, but is very narrow in the visceral portion of the valve, and only widens 
outin the tongue shaped process, which corresponds to the steeply vaulted frontal 
wave. It causes the dorsal valve to ascend in the prominent narrow fold, which 
imparts to Sp. Derbyi var. acuteplicata its characteristic feature. 

Stroig, imbricating strie of growth are present at irregular distances. In 
later stages of growth the shelly zones marked off by them are of considerably differ- 
ent breadth in the lateral and frontal regions, as has been noticed by Waagen in 
his types from the Salt Range. 
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I am not able to distinguish specifically between my Himélayan shells and 
Sp. Derbyi var. acuteplicata. Iam confirmed in this view by Professor Waagen 
who believes them likewise to be identical. | : 

The dimensions of a full grown specimen are'as follow :— 


Entire length of the shell e e e e e e e e e 16°5 mm. 
Length of the dorsal valve . . ‘ e : ° ° — ec 1 , 
Entire breadth of the shell . ) ‘ ; ‘ ; ‘ ‘ - 176 , 
Thickness of both valves ; i : ° * ° ; ‘ " 10 , 
Apical angle of the larger valye . ©  e« e a ee ~ 108° 

” » » »» Smaller ,, ° ° 118° 


Locality, number of specimens examined.—N. W. Kiunglung encamping 
ground, 8.W. Niti Pass, 10. 

Bemarks.—In the Salt Range Sp. Derbyt is very common both in the middle 
and upper divisions of the Productus limestone, but does not descend into the 
Katta beds, forming the base of the middle Productus limestone. In America it 
is represented among Derby’s collections from the Itaittba coalmeasures, which 
Waagen is inclined to place on a level with the upper division of the middle Pro- 
ductus limestone (Kalabfgh beds). : 


Genus: ATHYRIS M’Coy (SPIRIGERA, d’Orb.) 


1. ATHYBIS RoyssII, Leveillé, sp. Pl. V, fig. 5 a, b, fig. 7a—d. 


1862. Athyris Royssii, Davideon,—Quart, Journ: Geol. Soc., London, XVIII, p. 27, Pl. I, fig. 6. 

1868. <Athyris Royssii, L. de Koninck,—Mém. sur les fossiles palézoiques receuillis dans I’Inde, p. 83, Pl. Ix, 
fig. 6. 

1865. pe Royssii, Salter,—Palsontology of Niti, ete., p. 58, Pl. V, fig. 18. 

1865. Spirigera Royssii, Beyrich,—Ueber eine Kohlenkalkfauna von Timor, Abbandlgn. Kénigl. Ak ad. 
Wiss. Berlin, 1864, p. 74, Taf. I, fig. 3 (not 2). 

1888. AthyrisRoyssii, Wasgen,—Salt Range Fossils, Pal. Indica, ser. xiii, I, Prod. Limest. Foss. p. 457, 
Pl. XL, fig. 6—13, Pl. XXXIX, fig. 10. 

IT have given here only the quotations of the Indian and Australasian syno- 
nyms to the present species in order to show at once, what I wish to imply by the 
name. 

According to L. de Koninck (Faune du caloaire carbonifére de la Belgique, 
Annales du Musée Royal d’hist. nat. Bruxelles, 1887, T. XIV, 62 me Ptie., p. 85) 
all the shells from upper carboniferous and permian strata, which have been classed 
by palsontologists among the synonyms of 4. Royssii, are not identical with 
Leveillé’s species from the mountain limestone. Without venturing to give any 
view on this subject, I shall confine myself to the statement, that shells identical 
with such as have been located by the above-mentioned authors within the syno- 
nyms of 4. Royssti,are common among the fossils of the HimSlayan Productus 
shales. , 
The majority of my specimens agree almost perfectly with Waagen’s types in 
their outlines and sculpture. Among them the specimen Pl, V, fig. 5, may be 
taken as prototype, whereas, the small specimen, figured Pl. V, ‘ig. 7, with its 
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pentagonal outlines shows some difference, but is linked to the former by a large 
number of intermediate forms, The curvature in the two valves is either equally 
strong or the dorsal valve is more strongly vaulted than the ventral one. A small 
sinus is,as a rule, present in the larger valve corresponding to a more or less dis- 
tinctly developed median fold in the opposite valve. A flat frontal wave is always 
present. The foramen in the beak is comparatively small. 

The ornamentation of the shell is best exhibited in my largest specimen 
although it is but partially preserved. It consists of very numerous and thin, 
lamellar, concentric stris: of growth, of which 20 to 25 are counted to a space 
of 10 millimetres. Shelly fringes have not been noticed. The interior cast of the 
ventral valve is covered by distinct radial striations . 

The measurements of the two figured specimens are as follow :— 


I. Il. 

Entire length of the shell . ‘ : - 4 - 39 um. 17°5 mm. 
Length of the dorsal valve a ; ‘ P 16 SCs, 
Entire breadth of the shell . ‘ ° ‘ . » 41 mm. 2 » 
Thickness of both valves ; ‘ 7 ‘ - app. 16 4; 9 5 
Apical angle of the ventral valve . . - «  « 180° 100° 

zs » oo» sv dorsal ,, ° ° ‘ ‘ ; P 115° 

No. I is the largest specimen in Griesbach’s collection, but is not completely 


preserved. 

No. II represents the average size of the specimens occurring in the Produc- 
tus shales of the Himélayas. | 

_ Locality, number of specimens examined.—N. W. Kiunglung encamping 

ground, 8S. W. Niti Pass, 8, 8. of Dharma XI, Lissar valley, 1. | 

Remarks.—The Indian representative of 4. Royssit is not restricted to any 
distinct geological horizon. In the Salt Range it seems to extend through the entire 
thickness of the Productus limestone formation. It has been mentioned by Beyrich 
and Rothpletz from the permian rocks of Timor. From the Himélayas it has been 
quoted by Salter from the Productus shales of the Niti district, by Waagen from a 
white crinoid limestone, which Mr. Hughes picked up somewhere in the mountain 
range to the north of Milam,’ by Griesbach’ from the red crinoid limestone, corre- 


sponding to the lower division of the carboniferous system in Kumaon and Gurhwal, | 


Suborder: ANCYLOPEGMATA, Zittel. 


Family: TEREBRATULIDA, King. 


Genus: DIELASMA, King. 


1, DIELasMa sP. IND, Pl. IIT, fig. 5, 5b. 


I have mentioned this poorly preserved fragment only in order to prove, that 
the genus Dielasma is represented among the fossils of the Productus shales in the 


1T. W. Hughes and W. Waagen Note on a trip over the Milam Paes, Kumaon. Records Geol. Surv.. 


of India, XI, 1878, p. 182—187. 
* C. L. Griesbach ; Geology of the Central Himélayas, 2. c. p. 120, 
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vicinity of Kiunglung encamping ground. Every one, who is acquainted with the 
difficulty of determining complete specimens of Dielasma, will understand the reasons 
which induce me to abstain from identifying the fragment under consideration with 
any of the hitherto described species of this genus. Its similarity to D. Hochstetteri, 
Toula (Ueber einige Fossilien des Kohlenkalkes von Bolivia, Sitzgsber. Kais. Akad, 
Wiss, Wien, 1869, LIX Bd., Sep. Abdr. p. 2, fig. 1) from the coal-measures of 
Cochabamba may, however, be noticed. They agree in the general outlines of their 
shells, the greatest breadth of which is shifted towards the semicircular front 
margin, and in the elevated marginal region of the ventral valve. 


CONCLUSIONS. 


The marine fauna of the Productus shales of Kumaon and Gurhwal is com- 
posed. of the following species, which have been described in the previous chapter :— 


CEPHALOPODA., 
l. Orthoceras sp. tnd. 


LAMELLIBRANCHIATA. 
2. Aviculopecten hiemalss Salter. 
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8. Chonetes Vishau, Salter. 

4. »  bistarenste, nov. sp, 
5. Productus Purdons, Dav. 

6. 9» «=—-s dg angetscus, nov. sp. 
7. a cf, serialés, Waag. 
8. 3 cf. Cancrint, Vern. 
9. »»  caxcrinsformés, Tschern, 
10. Spirifer Ravana, nov. sp. 
11, »,  musakhelensis, Dav, 
12, - aff. fascigero, Keys, 
18. 99 ~—«sMAUSensta, NOV. sp. 
14, ‘3 joharensts, nov. sp. 
15. sp. tnd, 


16. Martinia glabra, Mart. sp. 
17. Spirtgerella Derbys, Waag. 
18. Athyrts Royssis, Lev. sp. 
19. Dselasma, sp. ind. 

Among these 19 species 3 are represented by fragmentary specimens only, 
which do not allow of any specific determination. Excluding these 3 species 
which belong to the genera Orihoceras, Spirifer and Dielasma, 16 species remain 
which impart to the fauna of the Productus shales their peculiar aspect. Among 
them 6 are new to science and 8 only can be identified with such species as 
H 


50 HIMALAYAN FOSSILS. 


~ havé been hitherto found outside the Himélayas. There is, however, stifl a large 
number of fragments in Griesbach’s collection, which must remain undetermined, but 
which clearly prove, that our knowledge of the present fauna is yet very imperfect. 

The fauna of the Productus shales shows quite a peculiar character of its own; 
hs more than half of the entire fauna is composed of species which have not- 
hitherto been found in any other rock groups. Jt must be borne in mind, that out. 
of the 3 forms described in the previous chapter, which do not allow a specific 
determination, 2 at least are certainly new. Thus out ofa total number of 19 
species 10 are restricted exclusively to the Productus shales. 

Whilst the majority of species are autochtonous, the remaining forms—altogether 
8—are identical with such as occur also in the younger palseozoic strata of other 
countries. Among the latter, the following six are identical with speeies which 
have been described by Waagen from the Productus limestone of the Salt Range :— 

Productus Pardonxi, Dav. 
» of. sertalis, Waag. 
— «Spersfer musakhelensts, Dav. 
Martinta glabra, Mart. sp. 
Sptrigerella Derbyi, Waag. 
Athyris Royssts, Lev. sp. 

It is not to be wondered at that the affinities of the present fauna to that of 
the Productus limestone are more distinctly marked than to the faunas of non-Indian 
deposits, as the Salt Range is the country least distant from the Himélayas, where 
marine equivalents of the permian system are known to exist. 

Out of these six species, identical with Productus limestone fossils, one is 

restricted to the lower Productus limestone and one to the upper Productus lime- 
stone only.! But the latter is only marked as ef. in my preceding list. Two species 
extend throughout the entire thickness of the Productus limestone formation ; one 
occurs in the middle and upper Productus limestone and one in the upper division 
‘of the middle Productus limestone (Virgal and Kalabagh beds) only. Thus the 
faunistic relations to the upper division of the Productus limestone formation appear 
to be somewhat closer, but the difference in the number of identical species is 
too small to be of any importance for the stratigraphical correlation of the re- 
spective beds. 

With the permocarboniferous fauna of the Ural and of the Timan region the 
Productus shales have only three species in common, among which one is among 
the leading forms of the Himdélayan rock group here under consideration. These 
species are the following :— 

| Productus cancrintformis, Tschern. 
a cf. cancrens, Vern, 
” Purdoni, Dav. 


The affinities between the faunas of the Himdlayan Productus shales and the 
1 In the grouping of the Productus beds of the Salt Range I am following Waagen’s classical memoir, not the 


classification adopted by R. D. Oldham in the second edition of the Manual of the Geclogy of Eudia (Calcutta, 
893, Chapter VI). 
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permocarboniferous deposits of Russia appear however to be much closer, if we take 
into consideration such species as are so very nearly allied, that advocates of a 
wider definition of the species might even consider them as identical. Such ana- 
logous species are the following :— 


Russia. Central Himdlayas. 
Aviculopecten Kokscharofi, Vern. A. htemalis, Salt. 
Chonetes uraltica, Moeller. Ch. Vishnu, Salt. 
Spirifer Marcoui, Waag, Sp. Ravana, Dien. 
»  fasciger, Keyserl, » musakkelensts, Dav. 
» aff. fascigero. 
Athyris Royssit (Lev.), Tschern, A, Roysstt (Lev.), Dien. 


From this it appears very clearly, that the relations of the fauna of the Himé- 
Jayan Productus shales to that of the permocarboniferous deposits of Russia are 
scarcely less intimate, than to that of the upper Productus limestone of the Salt 
Range. 

Well marked affinities are also exhibited between the fauna under consideration 
and that of the permocarboniferous (? and permian) rocks of Spitzbergen. 

The faunistic relations between the Productus shales of Gurhwal and Kumaon 
and the rock groups of upper paleeozic age in other countries will be shown in the 
tabular statement on the following page, which only contains such species as are 
identical (¢) or very nearly allied (a), If we pass in review this list of species, which 
are identical with such as occur in foreign countries outside the Himalayas, we find 
among them one single form only, which has not been detected hitherto in deposits 
younger than carboniferous. This is Martinia glabra, sp., a form .of rather small 
geological importance, as it seems to pass up in its typical shape from the Devonian 
into the topmost carboniferous strata. Two species, Spirifer musakhelensis and 
Athyris Royssti, extend from upper carboniferous into permian strata; three are 
restricted to beds of permocarboniferous and permian age. These are:— 


Productus Purdont, Dav. 
45 cf. Canersnt, Vern. 
Spirigerella Derbyi, Waac. - 


One species, Productus cancriniformis, is peculiar to the topmost carboniferous 
and permocarboniferous, and one species, Productus cf. serialis, to permian strata, — 

If we add to these species such as are very nearly allied to forms of the Pro- 
ductus shales, as: Sptrifer Marcout, Waag., Chonetes uralica, Moell. Aviculopecten 
Kokscharofi, Vern., we find them likewise ranging from upper carboniferous into 
permian strata. Thus little evidence is afforded by them as to the stratigraphical 
position of the Productus shales in the general sequence of the sedimentary rocks. 

The majority of species, of which the present fauna consists, are brachiopoda, 
which do not keep a distinct stratigraphical horizon, and are consequently of but 
little value for a distinction of narrowly limited geological stages. Although the 
general character of this fauna excludes any correlation of the Productus shales 


with beds of carboniferous age, it is not sufficient for deciding whether they 
BR 
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ought to be placed on a level with permocarboniferous or with true permian 
strata. - 

The distinctly marked affinities between the faunz of the Productus shales 
and of the Artinskian stage might justify a correlation with the permocarboniferous 
series. On the other hand it must be bornein mind that the greater part of the 
fauna of the Productus shales is made up by new species. Considering the intimate 
relationship, by which the different subdivisions of the Productus limestone forma- 
tion in the Salt Range are linked together, a greater stress must be laid on the fact, 
that forms, very nearly allied to but not identical with Artinskian species play an 
important part in the present fauna. We may even ask, if it is not exactly these 
mew species which ought to be considered as the feature peculiar to beds of true 
permian age within the sedimentary belt of the central Himalayas. 

Another instance which appears to be in favour of the latter view, is the following. 

North of the main region of the paleozoic belt of the Central Himalayas crags 
of triassic and permian rocks are found in the range of Chitichun No. 1 in Hurdés 
amidst the Tibetan zone of Spiti shales and Gieumal sandstones. Among these crags 
the main mass of the peak Chitichun No. I (17,740 feet) has furnished us with 
a rich fauna, consisting chiefly of brachiopods, bryozoa and corals. A large majority 
of the species composing this fauna (more than 60 ‘/,) are identical with such as 
have been described by Waagen from the Virgal and K4lahdgh beds in the Salt 
Range. This fauna must therefore be placed most propery ona level with the upper 
division of the middle Productus limestone. 

If we compare tho faunas of the paleeozoic limestone crag of Chitichun No. 1 
and of the Himdlayan Productus shales, we find them ‘to differ rather considerably 
from each other. Not only is the number of identical species insignificant, but 
the absence of all the Preducti, peculiar to the Chitichun fauna in the Productus 
shales is still more remarkable. Among these Products true permian forms, like 
P. Abicht are rare, whereas such as have their chief development in carboniferous 
deposits, like P. gratiosus, P. semireticulatus, P. lineatus, P. Cora, are rather 
frequent. The presence of these forms gives a slightly more ancient aspect to the 
Chitichun fauna. As the latter has been proved to be homotaxial with the upper 
division of the middle Productus limestone, the Productus shales of the HimAdlayas 
can scarcely be considered to stand on a lower level than the upper Productus 
limestone of the Salt Range. 

Starting from these considerations it appears more plausible, that the fauna 
of the Productus shales should fall homotaxically within the scope of the permian 
not of the permocarboniferous stages of other countries. 

- The only decisive evidence for a permian age of the Productus shales is however 
based on their stratigraphical relations to the triassic beds of the mesozoic belt of 
the Central Himalayas, not on their fossil remains. One of the chief results of 


1 In this memoir the term “ Permocarboniferous ” is used in the sense of the Russian geologists, not in the 
wider sense attributed to it either by A. de Lapparent, or by a large number of American authors. 

2 The third part of the present volume of the Himélayan Fossils is devoted ty a monograph of this interesting 
fauna. 
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Griesbach’s geolcgical survey of the Bhot Mahals of Kumaon and Gurhwal is the 
proof of an unconformity, existing at the base of the Productus shales, which 
locally overlap successive strata of carboniferous age. With this unconformity 
another uninterrupted sequence begins, with conformable bedding throughout, 
which ranges from the Productus shales to the topmost beds of the triassic system. So 
intimate is the stratigraphical connection between the Productus shales and the 
following Otoceras bedsof lowest triassic age, that a sharp boundary cannot be 
drawn between them. During his first visit to the Niti area Griesbach actually 
failed to distinguish the two horizons, which in the sections of Kiunglung and of the 
Shalshal cliff pass quite gradually into each other, and can only be conveniently 
separated by the rich mesozoic fauna, contained in the main layer of Otoceras Wood- 
wards. I therefore fully approve of the conclusion arrived at by Griesbach, who 
looks on the Productus shales as the representatives of the permian of south eastern 
Europe on the ground of their stratigraphical connection with the triassic and of 
their unconformity to the carboniferous series. 

~The only distinctly marked unconformity, which has been made known hitherto 
within the sedimentary belt of the Bhot Mahals of Gurhwal and Kumaon. is younger 
than the white quartzite of upper carboniferous age, which must have been partially 
eroded, before the overlapping Productus shales were deposited. This unconformity, 
though bearing evidence of considerable physical changes, does not appear to have 
been accompanied by intense structural displacements, which might be compared 
to the “Variscian” disturbances in Central Europe during the carboniferous period. 
The break between the upper carboniferous quartzite and the permian Productus 
shales probably corresponds to the permocarboniferous stage in Russia. It is 
not impossible, that in Central Asia this unconformity is represented by the 
“Tibetan transgression,’’ the importance of which has been recently elucidated 
by Suess' on the basis of Bogdanowitsch’s geological reconnaissance in the Kwen- 
Lun mountains.’ 

Thus Griesbach’s correlation of the Productus shales with the true Permian of 
south-eastern Europe stands firm so far, as it is based on stratigraphical evidence. 
This stratigraphical evidence is, to say the least, not contradicted but rather supported 
by the palzsontological results, as put forward in this memoir. With regard to 
the latter I may sum up my views in the sentence, thatthe faunaof the Productus 
shales of Kumaon and Gurhwal, as represented in Griesbach’s Himdlayan collections 
—provided it really belonged to the same stratigraphical system—should be consi- 
dered of permian rather than of permocarboniferous age, although the paleontological 
evidence alone does not appear sufficient to decide this question. — 


+E. Suess,—Beitrige Zur Stratigraphie Central-Asiens, Denkschr. Kais. Akad. d. Wiss, Wien, math. nat. Cl. 
LXI, 1894, p. 435. 

2 Report on the Tibetan Expedition, 1889-90, under the command of M. W. Péwzow, Pt. ii. Geological 
Exploration of Eastern Turkestan by KX. Bogdanowitech (in Russian language), St. Potersburgh, 1892, p. 61. 


EXPLANATION OF PLATES. 


Digitized by Google 


—_— wees 


TT ee ee 


wear ~ 


eee eee 


——w = 


_—— 


wer 


PLATE I. 


Figs, 1—8. Propvotus aanarticus, Diener. Three specimens from Kiunglung encamping ground. 
la, ventral view, 14, lateral view, lc, frontal view, 1d, apical view, 2, ventral 
valve, with partially preserved shell, 3, dorsal valve. 


Fig. 4. Propuctus cr. SkRIALIs, Waagen. Cast of a dorsal valve from Kiunglung encamping 
ground. 


Figs. 5, 6. Propuctus cr. Caxorini, Verneuil. Two ventral valves from Kiunglung encamping 
ground, 


Fig. 7. Propvuorus caNcrinirormis, Tschernyschew. Specimen from the permian (?) limestone 
with P. tibettens, Streptorhynchus dsfictiia, etc., near the Gussass River (Western | 
Kuen-Lun Mountains), collected by K. Bogdanowitsch. 7a, ventral view, 70, 
lateral view, 7c, apical view, 7d, frontal view. 

Figs. 8—10, Propuctus oaNorinirorMis, Techernyechew. Three specimens, from Kiunglung 
encamping ground, 8 dorsal valve, 9, 10 ventral valves, 9a, ventral view, 94, lateral 


view, 9c, apical view, 9d, frontal view, 10a, ventral view, 100, lateral view, 
10¢, frontal view, 10¢, apical view. 


Geol Surv of India. | Pl. 1. 
PRODUCTUS SHALES-FOSSILS (HIMALAYA) 


| . 
, ‘ss 
eS , 
; , ~ ‘' 5 
a s§ wsA\: ‘ 7 
¢ es ‘ 
S ae. \ Pa 
- 4 , | a" : 
- y » ; ’ . : 
Zl iy vw 
° Ne eee 
t " ' * ary | 
i. a \ : 
a — 
io a 


Wa Ape, 
i Ty idatat 


/ 
ee : : 
ee 


pa, i aw 

\ i he ‘ 
} ae eta te 
AST Oe, ai as 


° 
oe” A 
ae" bees am err, - Bia 
: ie tree € , 
~~ al ~~ * 
Se) ie ie TF 
= Pd od nel | 
ere ori hs hoe 
wal Coed oer 
, iro ee 
+ a ooo 
7 I~ 
Ps ax 
‘ \ 
| 
t 
‘ 
- 





A.Swoboda del.etlith. Th.Bannwearth print 


Digitized by Google 


Digitized by Google 


PLATE I]. 


Figs. 1—2. Propuctus Purpont, Davidson. Two ventral valves from Kiunglung encamping ground. 
la, ventral view, 13, lateral view, lc, frontal view, 1@, apical view, 2a, ventral 
view, showing part of the muscular impressions, 20, lateral view, with some 
shell remains below the apex. 

Fig. 8, Propvotus canartious, Diener. Casts of dorsal valves, with partially preserved internal 
structure, from Kiunglung encamping ground. 

Figs. 4, 6. CHONETRS LISSARENSIS, Diener. Two specimens from 8S. of Dharma XI, Lissar Valley. 
4, cast of ventral valve. 4a, ventral view, 40, lateral view, 4c, apical view, 
4d, frontal view, 6, dorsal valve. 


Figs, 6, 7. Caonztgs VisHnv, Salter. Two ventral valves from Kiungluog encamping ground. 
52, ventral view, 50, lateral view, 5c, frontal view, 
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PLATE III. 


Figs. 1, 2. Sprmivern Ravana, Diener. 1, ventral valve from Kiunglung encamping ground, la, 
ventral view, 14, dorsal view, 1c, transverse section, combined with frontal view 
of the median sinus, 2, fragment of a ventral valve from 8. of Dharma XI, | 
Lissar Valley. 


Figs. 3, 4, Sprrivez MUSAKHEYLENSIS, Davidson. Two specimens from Kiunglung encamping 
ground. | 
Fig 5. Digtasma sp, IND. Fragment of a ventral valve from Kiunglung encamping ground, 
| 5a, ventral view, 50, lateral view, 
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PLATE IV, 


Figs. 1, 2. SPIRIFER MUSAKHEYLENSIS, Davidson. Two specimens from Kiunglung encamping 
ground. la, ventral view, 14, dorsal view, 2, typical form. — 


Fig. 3. SprkirER JoHARENSIS, Diener. Specimen from 8S. of Dharma XI, Lissar Valley. 3a, 
ventral view, 34, dorsal view, 3c, lateral view. 

Figs, 4, 5, Sprrirer NITIENSIS, Diener. Two specimens from Kiunglung encamping ground. 5a, 
ventral view, 58, dorsal view, 5c, frontal view, 5¢, apical view, 5e, lateral 
view. 


Fig. 6. Sprirer sp. inp. Fragment of a ventral valve from Kiunglung encamping ground. 
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Fig. 1, SprkirFER MUSAKHEYLENSI8, Davidson, Largest specimen known to me, from Kiunglung 
encamping ground. 

Figs. 2,3. SprgIFER SP, AFF, FASCIGERO, Keyserling. Two incomplete dorsal valves from Kiunglung 
encamping ground. 

Fig. 4. Martinia quaBra, Mart. sp. Complete specimen from Kiunglung encamping ground’ 
4a, dorsal view, 44, ventral view, 4c frontal view, 4d, lateral view. 


Figs. 5, 7. Arnyris Roysst1 Lev. sp. Two specimens from Kiunglung encamping ground. 5, 


largest specimen known to me, 5a, ventral view, 58, lateral view, 7, average sized 
specimen, 7a, dorsal view, 7), ventral view, 7c, frontal view, 7d, lateral view. 


Figs. 6, 8. SprriarReLta Derpyi, Waagen. Two specimens from Kiunglung encamping ground. 
6a, 8a, dorsal view, 63, 85, ventral view, 6c, frontal view, 6d, lateral view, 8c, 
lateral view, 8d, frontal view, 8¢, apical view. 

Fig. 9. Caonetes VisHnv, Salter. Fragment of a dorsal valve from Kiunglung encamping ground. 

Figs. 10a, 6,11. AVICULOPECTEN HIEMALIS, Salter. Two left valves from Kiunglung encamping 
ground. 


Fig. 12. OntHoceras sp. IND, Fragment with partially preserved body chamber from the Mank- 
shang Pass (Kuti-Yangti Valley). 


The circular shape of the transverse section and the central position of the siphuncle, as repre- 
sented in 126, are open to grave doubts, 
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INTRODUCTION. 


In Parts 2, 3 and 4 of the present volume a special description has been pub- 
lished of all fossils of the anthracolithic series which had been found in the Himalayas 
until the year 1893 and were included in the collections of the Geological Survey 
of India. The important results which the palsontological examination of the large 
Himalayan collections had yielded induced Mr. C. L. Griesbach, Director of the 
Geological Survey of India, to make his officers resume survey work in the Himalayas 
during the hot season of 1898. Thus in 1898 Mr. H. H. Hayden was despatched 
to Spiti, where he made detailed studies in the region of the upper Pin valley and 
adjoining areas and obtained fine collections of fossils from almost all the beds between 
the cambrian and the upper trias. Survey work was continued in Spiti during the fol- 
lowing summer by Mr. H. H. Hayden and Dr. A. von Krafft, who mapped a large por- 
tion of that district and made very rich collections from several fossiliferous horizons. 
In the same season Mr. T. D. La Touche was deputed to the upper Lissar Valley in 
Kumaon, Mr. F. H. Smith to Byans and the Kuti Yangti Valley, and Dr. T. L. 
Walker to the permian crags or “‘ klippen”’ of Chitichun. In 1900 Dr. A. von Krafft 
made an exhaustive study of the cragsin the neighbourhood of the Balchdhura. 
During all these expeditions large collections of fossils were made. Part of these col- 
lections, comprising the fossils of the anthracolithic series, were submitted to me for 
examination. The results of the investigation of this valuable material are described 
in the following pages. 

B 
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The overwhelming majority of fossils from the anthracolithic rocks of the 
Central Himalayas, which have been collected by the above-named officers of the 
‘Geological Survey of India during the years 1898 to 1900 and submitted to me for 
examination, are of permian age. The description of this permian fauna completes 
the three foregoing parts of the present volume, and it may safely be said that the 
‘species described in the following chapters are of special interest, and allow certain 
general conclusions to be drawn. 

In accordance with a wish expressed by Mr. C. L. Griesbach, the descriptions 
of the species have been disposed according to localities and horizons, and the plates 
have been so arranged that illustrations of fossils from the same group of rocks are 
included in one plate. By such a mode of procedure an important advantage has 
been obtained from the possibility of avoiding confusion and of tracing with more 
certainty the paleontological characters of every well established horizon with a 
distinct fauna. In comparison with this great advantage, the unfortunate necessity 
of occasional repetitions previously given of species in the parts already printed is of 
secondary importance. Thus, I hope, the treatment of fossils according to their 
stratigraphical horizon and to the geographical district in which they have been 
collected, will not be felt inconvenient. 

Since the publication of my first studies of the permian fossils of the Himalayas 
(part 4 of the present volume) several important works have been published which 
throw new light on some very interesting faun of the anthracolithic system. Of 
Gemmellaro’s memoir on the permian fauna of the Fusulina limestone of Sosio in 
Sicily, the first part of the description of the Brachiopoda appeared in 1899. A 
revision of the fauna of the permian Otoceras beds of Djulfa in Armenia was 
made by G. von Arthaber in 1900 (Beitrage zur Geol. und Paleeontologie Oesterr.- 
Ungarns, etc., Bd. XIT). In the 18th volume of the same “ Beitrige” Dr. 
Enderle described an interesting fauna of anthracolithic age from Balia Maaden in 
Asia Minor. The upper carboniferous fossils from Sumatra and Loping, which 
had been described by Rémer and Kayser, were revised by Fliegel (Paleonto- 
graphica, Bd. 48). Valuable contributions to our knowledge of the permian fauna 
of Eastern Russia have been added by Netschajew. A very rich and remarkable 
fauna of permocarboniferous age has been discovered in the south-eastern Alps of 
Carinthia and Carniola by Geyer and Schellwien and excellently illustrated by the 
latter author in the 16th volume of the Abhandlungen der K. K. Geol. Reichs- 
Anstalt. 

A most important work, dealing with several of the most general palzeontological 
questions concerning the classification of Brachiopoda, to which 1 had no opportunity 
to refer in my previous publications, is the ‘ Introduction to the study of the genera 
of fossil Brachiopoda”’ by Hall and Clarke. (Paleontology of New York, volume 
VIII.) 

Besides the paleontological literature, the list of which has been given in Part 2 
of the present volume (pp. 10—18), the above are the recent publications, which I 
chiefly consulted when working out the present; memoir. 
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I am greatly indebted to my distinguished friend Prof. Th, Tschernyscheff of St. 
Petersburgh, who kindly furnished me with the plates accompanying his monograph 
of the carboniferous Brachiopoda of the Ural Mountains. As this memoir is still in 
the press, no comparison of my Himalayan fossils with the rich upper carboniferous 
Brachiopod fauna of the Ural and Timan would have been possible without his 
kind assistance. 


I.—FOSSILS FROM THE PERMIAN LIMESTONE CRAG OF CHITICHUN 
No. I. (HUNDES.) 


A systematic description of the fossils collected by Messrs. Griesbach, Middle- 
miss and the author in 1892, in the permian limestone crag of Chitichun No. 1], has 
been published in the third part of this volume (1897). The chief stratigraphicat 
result, to. which those palzeontological researches led, is that the fauna of Chitie 
chun No. I corresponds to the fauna of the upper portion of the middle Productus 
limestone of the Salt Range, and, among European strata, is very probably equivalent 
either to the Artinskian stage of Russia or to the Permian limestone crags of Sosio 
in Sicily. 

In 1899 Dr. T. L. Walker visited the classic locality of Chitichun No. I, whence 
he obtained a small but interesting suite of fossils. The majority of them were col- 
lected on loose talus-heaps, surrounding the base of the actual crag. 

Of this collection the following species have been identified :— 


Crustacea. 
. Phillinssa Meddlemisst, Diener. 


Gad 


Cephalopoda. 
. Nautilus huntcus, nov. sp. 
3. Xenaspis carbonarta, Waagen. 
4. Cyclolobus Walkers, nov. sp. 


to 


Gastropoda. 

5. Natecopsss, sp. ind. 

Brachiopoda. 
6. Producitus semtreticulatus, Mart. 
7 33 Chetichunensts, Diener. 
8. _ ef. subcostatus, Waag. 
9 “ gratrosus, Waag. 

10 ‘3 Abtcht, Waag. 


ll. Margsuifera typtca, Waa. 
12, Aulostegee tibetious, Diener. 
18. Lyttonta, sp. ind. 
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14. Spirtferina octoplicata var. fastigata, Schellw. 
15. ” Margarste, Gemm. 

16, Sptrefer Wynnet, Waag. 

17. Spirtfer tebetanus, Diener. 

18. Martinta nucula, Rothpl. 

19, ‘3 acutomargtnalss, Diener. 

20. ,, semiplana, Waag. 

21. Rettcularta cf. lineata, Mart. 


22. 4 pulcherrsma, Gemm. 
23. 5 inequibateralis, Gemm. 
24. Spirigera (Athyris) Roysst, Lév. 
25. » $e expansa, Phill. 


26. Hustedta grandtcosta, Dav. (=remota, Eichw.). 
27. Unctnelia cf. tndtca, Waag. 

28. Enteletes Tschernyscheffi, Dien. 

29, rh W aagens, Gemm. 

30. 3 subequivalms, Gemm. 

31. Terebratulotdea cf. depressa, Waa. 

82. Uncinulus temorensts, Beyr. 

$3. 53 jabtensis, Waag. 

84. Camarophoria globulina, Phill. 


35. a Purdoni, Dav. 

36. “5 Purdoni var. gigantea, Dien. 
37, ” ef. semiplicata, Gemm. 

38. Hemintychina himalayensis, Dav. 

39. io sparsiplicata, Waag. 

40. - tnflata, Waag. 

41. ” sublevis, Waag. 


42. Déelasma elongatum, Schloth. 

43. 5) plica, Kutorga. 

44. »» Sp. ind. aff. hasteforme, Kon. 
45. Notothyrts trepltcata, Dien. 

46. ‘5 measterranea, Gemm. 

47. % extits, Gemm. 

48. es Waikeri, nov. sp. 

49, Reéehthofenta, sp. ind. 


Crinotdea. 


50. Potersocrsnus (?}, sp. ind. 


Anthozoa. 


51. Amplezus corallotdes var. Abichi, Waag. 
52. Zaphrentts Beyrichi, Rothpl. 

53. Clistophy lium, sp. ind. 

54. Dibunophyllum, sp. ind. 

55. Pterophyllum, sp. ind. 


Among these 55 species are 28 which previously had not been known to occur 


in the permian limestone of Chitichun No. I, and 7 previously described, but of 
which a revised description seemed desirable. 
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The species are as follows :— 


CEPHALOPODA. 


NAUTILUS (DoMATOCERAS ?) HUNICUS, nov. sp., Pl. I, fig. 1. 


This species is represented by a single specimen only, the living chamber of 
which is almost entirely preserved. Neither the innermost volutions nor the shell 
are available for examination. An exact diagnosis is rather difficult on account of 
the poorly preserved condition of my specimen. 

The species is subdiscoidal, provided with a large umbilicus, which nearly 
equals the dorso-ventral diameter of the last volution near the aperture. The 
number of volutions is not exactly known to me, nor can the presence or absence of 
an umbilical perforation be ascertained. The whorls overlap each other, but 
very slightly. The last volution is of quadrangular shape. Its greatest transverse 
diameter corresponds to the umbilical margin, but the distance between the outer 
angles of the last whorl is but very little smaller. The external portion is broadly 
flattened and slightly concave in the middle. The lateral parts are flattened and are 
separated from the external area and from the steeply inclined umbilical wall by 
broadly rounded margins. 

The volution preceding the last whorl is remarkable for the more rounded shape 
of its transverse section and for a more considerable difference in the size of the 
transverse diameters between the umbilical and peripheral angles. 

The two last volutions, which alone are sufficiently preserved for observation, 
increase rather slowly in size, enlarging their diameter less than threefold each 
turn. 
The transverse diameter through the umbilical shoulders is a little greater 
than the height of the last volution. 

My specimen is an internal cast, without any trace of sculpture. Fragments of 
the shelly substance, which have been preserved, exhibit numerous and distinct lines 
of growth, which are, like the septa, curved slightly backwards where they cross the 
siphonal area. 

The following measurements have been taken from the specimen, which has 
a diameter of 69 mm. :— 


Diameter of the shell : : ; ‘ 2 ‘s ‘ : 69 mm. 
» 9 9 wmbilicus ‘ ; : : ‘ ; 26 CO, 
Height ss 97 


} of the last volution . ; ; é F « ; ; 93 


Thickness ss 
Though one-half of the last volution belongs to the body-chamber, the aperture 
has, unfortunately, not been preserved. 
Sutures.—A. shallow ventral or siphonal lobe is followed by a small saddle 
corresponding to the external margin. Lateral lobe broad and moderately deep. 


From the umbilical margin the sutural line takes a slight backward curve towards 
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the dorsal side of the volution. By severing the chambered portion of the last 
volution from the preceding whorl, I have been able to convince myself of the 
presence of a funnel-shaped dorsal or internal lobe and of the central position of the 
siphuncle. 

Yhe septa are neither numerous nor closely arranged, asin the majority of 
palzozoic species. 

Remarks.—I am in some doubt with regard to the generic relations of this 
species. The propriety of placing it in Hyatt’s genus Solenoceras is questionable. 
Solenoceras, according to Hyatt’s diagnosis,’ includes Nautilide of the Carboniferous, 
Dyas and Trias, having quadrate whorls with depressed abdomina, central siphons 
and a smooth shell. In these characters the present species agrees pretty well with 
Solenoceras, although its whorls become tetragonal in the adult stage only. 
Hyatt, however, regarded Nautilus transitorius, Waagen, (Salt Range Foss., Pal. 
Ind., ser. XIII, vol. I, Prod. limestone foss., p. 58, Pl. V, fig. 1) from the Salt Range 
Productus limestone, as the prototype of his genus. From this species Nautilus huni- 
cus differs strongly in the absence of gibbous ribs and of flat ridges, bordering the 
concavity in the siphonal area. I consequently do not feel justified in placing my 
Himalayan species in the series of Hyatt’s Rutoceratide, most of which are 
distinguished by exceedingly rough shells. ° 

A group of forms, to which the present one seems to be more nearly allied, has 
been included by Hyatt in his genus Discitoceras (1. c., p. 292), which is a synonym 
of the genus Déiscites, M‘Coy. 

If Nautilus planotergatus, M‘Coy, were taken as the prototype of Déscttoceras, 
I should not hesitate for a moment in placing Nauttlus hunicus in this genus, both 
species agreeing in the development of slowly increasing whorls, with large umbilici 
and tetragonal cross-sections. The siphuncle, it is true, is situated above the centre 
in the mountain-limestone species of Déscttoceras, but the variability of the position 
of the siphuncle is so great in the family of Nautilida@, that no generic distinction 
can be based on it. The majority of species belonging to Discitoceras are, however, 
distinguished by the presence of strongly developed longitudinal or spiral ridges, 
Also Hyatt in his diagnosis of the genus explicitly remarks: “The young are ridged 
longitudinally, with prominent transverse strise, but though these cross and roughen 
the ridges, they do not render them subspinous.”’ 

If we adhere strictly to this diagnosis, attributing to the longitudinal sculpture 
a value of generic importance, Nautilus hunicus can hardly be classed among 
the representatives.of Discitoceras, being entirely devoid of any spiral ornamen- 
tation. | 

I have already alluded to the similarity of the present species to Nautilus 
planotergatus, M‘Coy (Synopsis of the carboniferous foss. of Ireland, p. 18, Pl. II, 
fig. 2"). But this similarity is confined to the external shape of the last volution 


1 Hyatt: Genera of fossil Cepialopods. Proceedings of the Boston Soc. of Natural History, vol XXII, 1883, 


286. 
? In the explanation of Plate II this species has beea designated Nautilus planodorsatus, M‘Coy. 
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only, the inner volutions of the Irish species differing remarkably from Nautilus 
hunicus by their quadrangular outlines and their simple sutures. 

_ For N. planotergatus and its allies a new genus, Domatoceras, has recently been 
proposed by Hyatt (Geol. Survey of Texas, 2nd Annual Report, 1890, p. 342). So 
far as I am able to judge from the short diagnosis given by Hyatt, this genus 
seems to differ from Discitoceras, chiefly by its more robust shape and by the lateral 
parts being nearly parallel or slightly convergent. Thus Domatoceras, with which, 
among European Nautilide, N. mosquensis, Tzwetaew, and of American ones N. 
ambilicatus, Hyatt, and NV. highlandensis, Meek and Worthen, are placed by Hyatt, 
is the genus with which the present species ought most probably to be classed. 

Among palzeozoic species of Nauttlid@ none appear to be more nearly allied to 
Nautilus hunicus than a group of forms from the permian Otoceras beds of Djulfa, 
which have been described by Abich and revised by G. von Arthaber. These spe- 
cies are: Nautilus parallelus, Abich (Eine Bergkalkfauna aus der Araxesenge bei 
Djoulfa, p. 17, Taf. III, fig. 2), N. convergens, Abich (l. c, p. 18, Taf. IT, 
fig. 2), and N. dolerus, Abich (1. c., p. 18, Taf. X, fig. 1). These three species 
have, unfortunately, been based on very poorly preserved type-specimens only. The 
views which have been taken by different authors regarding the propriety of their 
specific claims consequently differ so widely from each other, that it is almost im- 
possible to arrive at a satisfactory diagnosis of their specific characters. 

It is especially the specimen, described and figured as Nautilus parallelus by 
G. v. Arthaber (Beitrage zur Paleontologie und Geologie Oesterreich-Ungarns, etc. 
Bd. XII, p. 2138, Taf. XVIII, fig. 2), that I have been able to compare with my 
Himalayan species. They fully agree in nearly all their essential characters, viz., in 
the outlines of their transverse sections, in the central position of the siphuncle, in 
the absence of any sculpture, and in the arrangement of the sutural line. The chief 
point of difference, so far as one can judge from the imperfect Armenian fragment, 
consists in the considerably greater distance between the septa in Nautilus hunicus. 
In this respect my Himalayan specimen differs from all other palzeozoic species and 
strongly resembles some triassic representatives of Nautilide, such as Nautilus quad- 
rangulus, Beyrich (Abhandl. Kgl. Akad. d. Wissensch., Berlin, 1866, p. 187, Taf. 
IT, fig. 5); but Nautilus guadrangulus has more involute whorls which overlap 
one another to about one-half of their height, and is provided with a low, oblique 
umbilical wall. 

In its general shape Nautilus hunicus bears a closer resemblance to Nautilus 
brahmanicus, Griesbach, from the Himalayan Otoceras beds. With the latter 
species it agrees in the character of the umbilical wall and siphonal area, which is 
slightly convex in young specimens, but becomes almost flat in more advanced stages 
of growth and is often provided with a shallow depression along its median 
line. NV. brahmanicus, however, differs remarkably in the external position of its 
siphuncle and in its more strongly overlapping volutions, one-third of the penulti- 
mate whorl being covered by the dorsum of the last volution. 

I consequently believe that, in spite of the greater distance between its septa, 
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the present species ought to be classed among the series of paleozoic Nautilide of 
which Nautilus (Domatoceras) mosquensis, Tzwetaew (Mem. Com. Géol. St. Péters- 
bourg, vol. V, No. 3, p. 52, Pl. VI, figs. 37, 38), may be considered as the prototype. 

Waagen (Pal. Ind., ser. XIII, vol. I, p. 60) has referred Nautilus convergens, 
Abich, to his group of “ophionei,”’ but this group is readily distinguished from 
Nautilus hunicus by its more numerous and rounded whorls, by its larger umbilicus, 
and by the absence of a siphonal lobe. To me, therefore, the similarity of Waagen’s 
eroup of “ ophionei” to Nautilus convergens and its allies seems to be rather dis- 
tant only. 


XENASPIS CARBONARIA, Waagen, Pl. I, fig. 2. 


1872. Ceratites carbonarius, Waagen. Memoirs, Geol. Survey of India, vol. 1X, p. 855, Pl. I, figs. 2, 3. 

1879. Xenodiscus carbonarius, Waagen. Salt Range Fossils, Paleontologia Indica, ser. XIII, vol. I; 
Productus limestone foss., p. 35, Pl. IT, figs. 2—85. 

1896. Xenaspis carbonaria, Waagen., bsd., vol. II, Fossils from the Ceratite formation, p. 161. 

In 1895, Waagen introduced the genus Xenaspis for the group of Ceratites 
carbonarius, which he had previously included in the genus Xenodiscus. In my 
memoir on the Cephalopoda of the lower Trias of the Himalayas I accepted the new 
genus as defined by Waagen. I considered it justifiable to separate Xenaspie from 
Meekoceras, White (Gyronites, Waagen), Prionolobus, Waagen, and Ophiceras, 
Griesb., to which this genus bears a striking similarity in its general shape, not only 
on account of the different length of body-chamber, but also owing to the different 
course of development of the sutural line in the lower triassic genus. I consequently 
distinguished four genera among the permian and lower triassic representatives of 
Gymniting, namely: Ophiceras and Flemingites, both comprising evolute forms 
with a short body-chamber and a spiral sculpture, on the one hand, and Xenaspts 
and Vishnuites, characterized by a long body-chamber, on the other. 

I. prefer to maintain this view provisionally, so far at least as regards the 
generic difference of Yenaspis and Meekoceras (Gyronites, Prionolobus), notwith- 
standing the arguments of several paleontologists, who are disinclined to consider 
the length of the body-chamber in ammonites as a character of importance for their 
generic distinction. 

Against the view of such learned authors, who, like Haug, consider the import- 
ance of the length of the body-chamber in the classification of ammonites as of little 
value, but lay special stress on the arrangement of sutures only, the following 
passage from Waagen’s Memoir ‘“ Die Formenreihe des Ammonites subradiatus”’ 
(Geognost. Paleeont. Beitrage, Munchen, II Bd., 2 Heft) may be quoted :— 

“We can see that in the development of new mutations the general shape—being the 
one that changes first—is most readily affected by the tendency to transformation. After that follow 
the sutural line, the shape of the body-chamber and aperture,—lastly, the sculpture. It is obvious, and 
in accord with other experiences, that characters so easily influenced by variation must be of the least 
importance for the organisation of the animal, that on the other hand characters showing the strong- 
est. resistance to variation must stand in close connexion with the anatomico-morphological struc- 
ture of the animal. Thus a change in such parts would involve a more or lese considerable change 
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in tbe animal’s principal qualities. This argument may be applied to the classification of ammo< 
nites, and there shows its importance.. Hence the general shape, which in so many cases has been 
considered as the most important basis of classification (Eintheilungsgrund), will now appear to be of 
the least consequence, whereas characters that were neglected by all except Suess, namely, aperture 
and body-chamber, will form the strongest bases of classification.” 


I am glad to state that E. Philippi, in his excellent monograph of the Ceratites 
_ of the German Upper Muschelkalk (Palesontologische Abhandlungen von Dames 
und Koken, ,vol. VIII, Pt, 4), entirely agrees with me both in the classification of 
the Gymniting, and in the supposition that a phylogenetic relationship exists 
between Xenaspts and Gymnities. | | 

Dr. Noetling in his Beitrage zur Geologie der Salt Range (Neues Jahrb. f. 
Mineralogie, etc., Beilagebd. XIV, 1901, p. 460) takes a different view of the 
matter. He is of opinion that the length of the body-chamber cannot be con- 
sidered of paramount importance, and strongly criticises Waagen for having found a 
generic distinction between Xenodiscus, Xenaspis and Gyronttes absolutely neces- 
sary. “The absurdity of such distinctions,” he states, “is clearly obvious, when we 
have to decide whether a well-preserved specimen, whose body-chamber is imperfect, 
should be classed: with Xenodiscus or eecene: Whatever be our decision, no one 
can prove whether we are right or wrong.” | 
_ Noetling’s remarks are entirely justified from a geologist’s point of view, and 
I fully agree with him in the opinion that the difficulty of arriving at a satisfactory 
determination of fossil. ammonites is considerably increased by the method of sepa- 
rating genera on the basis of characters, which in fossil examples are only acci- 
dentally available for observation. I do not, however; see any way out of this 
difficulty. If a series-of forms contains an assemblage of characters not common 
to other forms, it must be kept generically separate from the latter so long as 
paleontology is based on zoological principles. As a biological science, paleontology 
cannot satisfy the requirement of geologists, that the distinction of genera should 
rest only on such peculiarities as are accessible to observation in the majority of 
fossil remains. This requirement paleontology is not able to satisfy except in a few 
instances. The difficulty of distinguishing fossil Gastropoda is well known and is 
universally accepted. Their classification has been based, since the times of Cuvier and 
Milne Edwards, on organs which are never preserved in the fossil state. Yet no 
paleontologist dares to object to this method, nor to introduce one for recent, and 
another for fossil, shells. I must therefore insist on the value of the length of the 
body-chamber as a character of generic importance, although in fossil ammonites 
we find it very exceptionally in a state of perfect preservation. | 

The generic claims of Xenodiscus or of Xenaspis are therefore equal to those of 
Celtites, which has been acknowledged as a proper genus by all paleontologists, but 
is only distinguished from the Ceratitide by the length of its body-chamber. 

In one case only should I feel considerable uncertainty as to whether Xeno- 
discus and Xenaspie should or should not be considered generically distinct from 


Gyronites. If a number of examples were found, which from their intermediate 
: c 
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- character left us in doubt as to which of those genera they should be referred to, the 
advisability of questioning the generic importance of the length of the body-chamber m 
ammonites might be admitted. But at present I have no reason to suppose that 
so great a variability in the length of the body-chamber really exists among the 
group of permian and lower triassic ammonites, which have been divided into the 
genera Xenodiscus, Xenaspis, Gyronttes and Prionolobus by Waagen. 

There is, however, a second and more delicate point, to which Dr. Noetling alludes . 
in his above-quoted memoir, and this is the separation of Xenodiscus and Xenaspts 
as introduced by Waagen. To this separation Noetling strongly objects. He observes 
that from his own collections there remains no doubt as to a distinct ornamentation in 
‘Xenaspis, which, being provided with prominent ribs, cannot be placed among 
the Ammonea leiostraca, as has been suggested by Waagen. 

If we compare Waagen’s type-specimen of Xenaspis carbonaria or the triassic 
‘species, which were classed by myself among the genus Yenaspis, with Xenodtecus 
plicatus, Waagen, the prototype of the genus Yenodiscus sensu (stricto), the difference 
of their sculpture will be obvious. I must, however, candidly admit the possibility 
of intermediate or transitional forms being found to connect these widely differing 
extremes. Then, indeed, a great difficulty might be experienced in the attempt to 
separate Xenodiscus and Xenagpis. I have pointed out the difficulty of distinguishing 
between Ammonea letostraca and trachyostraca in those cases in which a strongly 
sculptured species, which belongs decidedly to the trachyostraca, is connected with 
‘a smooth one by a series of transitional shapes, as is the case in many species of Danu- 
Dites and Gyronites. 

These transitional series, within which the two sub-divisions must be distinguished 
‘ina rather arbitrary manner, clearly point to a closer relationship, by which they 
appear to be linked together. They seem to prove that the classification proposed by 
E. von Mojsisovics, which has been followed advantageously in the descriptions of 
upper triassic ammonites, becomes useless, if one has to deal with ammonites of 
permian or of lower triassic age. 

_ Jt must be confessed that I have not been able to arrive at a satisfactory conclu- 
sion with regard to the points upon which the difference of opinion between Noetling 
and Waagen principally depends. The subject may still affortl grounds for further 
discussion, but this, I think, would be advantageously delayed till a thorough revision 
of the fossils from the Ceratite formation has been completed. Then only will it be 
possible to determine how far we may be permitted to limit the extent of genera 
among ammonites with ceratitic sutures, which all appear connected and linked 
together most intimately by intermediate and ene gradations of shape and 
ornamentation. 

Without wishing to deny the possibility, or even the probability, of the correct- 
ness of Dr. Noetling’s conclusions, I therefore considered it desirable to retain 
provisionally the proper generic denomination of Xenagpis for the smooth or faintly 
ornamented types of Xenodiscus, which differ from ou ‘onites or EPSOnOnOONs by 
the presence of a long body-chamber. 


CHITICHUN No. I. 11 


In Walker’s collection Yenaspis carbonaria, Waag., is represented by a single 
specimen, which is, however, sufficiently well preserved to admit of its identification 
being made with certainty... 

My specimen is considerably smaller than the two large examples figured by 
Waagen, but is almost as large as the chambered fragment from Jabi, which 
gave Waagen an opportunity for studying the sutural line of the species. The 
mode of involution and the outlines of the transverse section are exactly identical in 
both specimens. It is chiefly by the small amount of overlap that the present 
shell is readily distinguished from the very similar Ophiceras Sakuntala, Diener. 
Whereas in O. Sakuntala the whorls overlap each other by more than one-half their 
height, in the present specimen little more than the siphonal area of the penultimate 
whorl is covered by the last volution. The siphonal area is somewhat flattened 
and joins the very slightly arched lateral parts in a sharply rounded ventral 
margin. The umbilical margin is less distinctly defined. From this margin the 
umbilical wall slopes to the umbilical suture at an angle of 45 degrees. 

The largest transverse diameter is situated a little below the middle of the height 
of the cross-section, which, consequently, is oval rather than lanceolate. | 

The shelly layer, which has been partly preserved, is entirely smooth. Even 
in the distal portion of the last whorl, which corresponds to the body-chamber, the 
surface does not exhibit any trace of ribs or folds. In my specimens a little more 
than one-half of the last volution belongs to the body-chamber, but as the peristome 
is not preserved, the actual length of the body-chamber must have been considerably 
greater. 

The measurements of this specimen are as follows :— 


Diameter of the shell . a the ‘ ° ‘ ‘ ‘ . 86 mm. 
-y, umbilicus , ‘ : , ‘ ; . 14, 
Height of the ¢ from the umbilical saeare . ‘ ‘ : - 13 ~,, 
last volution a en : { : ° « 115, 
Thickness of the last volution : : ° ‘ Bh gs 


Sutures.—The sutures are identical with those in Waagen’s type-specimen 
from Jabi (1. c., pl. I, fig. 4.¢). The siphonal lobe is broad and short and is 
divided by a median prominence, which is at an equal height with the middle of the 
siphonal saddle. Besides the siphonal lobe and saddle, two lateral lobes and saddles 
are present, but no auxiliary elements. The inner wall of the second lateral saddle 
is cut off by the umbilical suture before any auxiliary lobe has been developed. 

All the lobes are provided with denticulations. Their denticulate character is 
easily destroyed by weathering or by an incautious use of muriatic acid. But, where 
the lobes were cleared cautiously, their termination in distinctly serrated ogival 
arches has been made clearly visible. 

The arrangement of the sutures is a decisive argument in favour of an identifie 
cation of the present specimen with Xenaspis carbonaria. From all the species of 
Ophiceras, some of which it very closely resembles in its general shape and out- 
lines, it differs remarkably by the absence of any auxiliary elements. The same 
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remark applies to the majority of species, which have been included in the genus 
Gyronites by Waagen, with the single exception of G. nangaénsis and G. vermiformia. 
Gyronites nangaénsis, Waagen (Salt Range Foss., Pal. Ind., ser. XIII, vol. IT, Fos- 
sils from the ceratite formation, p. 297, Pl. XXXVII, fig. 5), however, though 
imitating Yenaspis carbonaria in the arrangement of its sutural elements, can be 
distinguished from the latter species ata glance by its more slowly increasing 
volutions and biangular outlines. With G. vermiformis also the external similarity 
of our specimen is only very distant. 

In the Salt Range Xenaspis carbonaria is restricted, socording to Noetling’s 
observations, to the topmost beds of the middle Productus limestone. 


CYcLOLOBUS WALKERI, nov. sp., Pl. I, fig. 3. 


It is well known how great an interest both geologists and paleontologists 
have attached to the discovery of the famous Oyclolobus Oldhami, collected by 
Waagen in the upper Productus limestone of Jabi. Waagen, in his first description of 
this “ oldest true Ammonite ” (Mem. Geol. Surv. of India, vol. IX, p. 351), attributed 
it to the genus Phylloceras, E. von Mojsisovics in 1873 (Das Gebirge um Hallstatt, 
Abhandlgn. K. K. Geol. Reichs., VI, Bd.1, Th.,. pp. 72, 83) pointed out its 
affinity to the triassic genus Arcestes,’ especially to the groups of Cymbiformes 
and Tornati. “ Arcestes Oldhami,” he states, ‘ resembles the former in the parabolic 
arrangement of its sutures, and the latter in the development of indentations at the 
base of the lobes.’’ In his monograph on the Productus limestone fossils (Salt Range 
Fossils, Pal. Ind., ser. XIII, vol. I, p. 21), Waagen retracted his former identifica- 
tion and fully confirmed the correctness of E. von Mojsisovics’ statement, but 
introduced the new Benne a i for the reception of the ammonite from 
Jabi. : 

Waagen considers the following iat of importance for the separation of 
the new genus Cyclolobus from the group of Arcestes cymbiformis. “In Arcestes 
cymbiformis and its allies the single lobes are much more ramified, and secondary 
lobes appear between the principal ones. The distance of the septa is about equal 
throughout their extension and not much larger on the siphonal part of the shell, as is 
the case in Cyclolobus, and the lobes of the succeeding septa are not shifted 
sideways.” 

In 1882 E. von Mojsisovics, in his memoir ‘‘ Cephalopoden der Mediterranen 
Trias provinz’’ (Abhandl. K. K. Geol. Reichs., X, p. 166), described a large 
number of ammonites of the group of Arcestes cymbiformis, for which the new 
generic designation Joannites was introduced. While pointing out the close affinity 
of this new genus to Cyclolobus, he remarks that Joannites differs from Cyclolobus 
in its polyphyllic and bipartite saddles, this being, however, the only difference of 
sufficient importamce to justify a separation of the two genera. 

Among Walker’s collection from the permian limestone of Chitichun No. I, 
there isa specimen of Cyclolobus, which appears to be distinguished from C. Oldhamé 
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by the character of its sutural line, which points to a still more intimate relationship 
with the genus Joannites of triasgic age. 

The only individual representing this interesting species, for whose specific 
denomination the name of its discoverer is proposed, is an entirely chambered cast. 
Of the shelly layer only small fragments have been preserved. Of the body-chamber 
nothing has been left, but traces of its matrix on the surface of the last volution lead 
one to suppose that the present cast is only the inner part of an individual, which in 
the full-grown state must have reached very considerable dimensions. 

In its general shape the shell exhibits the outlines of a typical Joannites. The 
slowly increasing whorls are broadly lenticular, with an equally rounded siphonal area 
which passes gradually into the lateral parts without forming an edge. The lateral 
parts are very flatly curved and join the steep umbilical wall in a distinctly marked, 
sharp edge. The umbilicus is narrow, deep and funnel-shaped. As the involution 
takes place exactly at the umbilical margin, no strips of the inner whorls are 
exposed within the umbilicus. 

The largest transverse diameter of the shell corresponds with the umbilical 
margin. 

From C. Oldhami, aan the present species is distinguished in general 
shape by its thicker and more rapidly increasing volutions. In C. Oldhami 
the involution is very great, “so much so that nearly two-thirds of the room within 
the last whorl are filled up by the preceding one.” In C. Walkeri the siphonal part 
of the penultimate whorl reaches only one-half of the height in the last volution. 

_ Varices are not distinctly developed. There is one contraction in the anterior 
portion of the last whorl, which might be considered as an impression of a varix (ac- 
cording to the definition of Suess), but is restricted to one side of the shell only. 

The measurements of my type-specimen are as follows :— 


Diameter of the shell ; , ‘ : ° . 86mm. 
»» umbilicus é : ih . - 9 5 
Height of the ¢ from the umbilical aur so j ; - 49 ~,, 
last. whorl { » preceding whorl . ; % ‘ s -- 26. 5, 
Thickness of the last volution 36°5 ,, 


Sutures.—The most important ieuaie of this species is the ead line, 

The general arrangement is the same as in Joannites or in the typical species of 
Cyclolobus, the sutures forming a parabolic arch, which is, however, less strongly 
curved than in C, Oldhami. The whole sutural line is composed of ten lobes and 
corresponding saddles, which are largest near the siphonal part of the shell and 
gradually decrease in size as they approach the umbilical margin. The projection of 
the periphery of the preceding whorl touches the apex of the third lateral saddle in the 
last volution. The auxiliary series consequently begins at the umbilical side of this 
saddle. Thus the suture is composed of three lateral and seven auxiliary lobes and 
corresponding saddles. 

The siphonal lobe, which is the largest of all, ig divided into two branches by 
a very large median prominence. This median prominence almost assumes the im- 
portance of a saddle proper, is provided with phylloid ormaments, and recalls the 
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strongly developed median prominence in Joannites. Each of the two branches of 
the siphonal lobe is divided by a large monophyllic denticulation. The two portions 
of the branch adjoining the denticulation are ramified asymmetrically, the outer 
or siphonal portion being provided with two, the inner or umbilical portion with three, 
indentations. 

The principal lateral saddle is slender, bipartite and of phylloid outlines. The 
remaining saddles are monophyllic, terminating with a single, undivided, roundish 
phyllum, whereas their stems are ornamented on both sides with short, small, dentated 
branches, arranged at right angles to the axis of the saddles. 

The lobes are trifid at their base, the median indentation slightly exceeding the 
two Jateral ones in length. 

I have not succeeded in developing all the details of the sutural line, but its 
most important elements, the three principal lobes and saddles, could be made entirely 
visible near the proximal termination of the last whorl, They differ remarkably 
from the corresponding sutural elements in Cyclolobus Oldhami. It is especially the 
bipartite character of the principal lateral saddle—corresponding to the siphonal 
saddles in the majority of ammonites—in which the present species exhibits’a close 
affinity to the triassic genus Joannites, Mojs. The oldest representative of this genus, 
Joannites proavus, Diener (Die Cephalopodenfauna der Schiechlinghéhe bei Hallstatt, 
Beitrage zur Paleont. und Geol. Oesterr.-Ungarns, etc.,-Bd. XIII, 1900, p. 13, Taf. I, 
figs. 1, 2), has been noticed by myself in the upper Muschelkalk of the Schiechlinghéhe 
(zone of Ceratites trinodosus) near Hallstatt. The sutural line of this species is un- 
fortunately unknown. A small number of‘species has been described by E. v. Mojsis« 
ovics from the ladinic stage (strata of Buchenstein and Wengen). It is, however, not 
to these species, but to the geologically younger representatives of the group of Joannites 
cymbiformis, that our specimen appears to be most intimately allied in the character 
of its principal lateral saddle. Although this saddle is more complicated in its outlines 
and more richly ornamented in J. cymb<formis, it agrees in the slender shape of its. 
stem with Cyclolobus Walkeri, whereas in the ladinic species of Joannites the saddles 
are very broad and bulky. 7 

In spite of the bipartite character of its principal lateral saddle, the present 
species ought, I think, to be left with the genus Cyclolobus on account of: the mono- 
phyllic shape of the remaining sutural elements. It may, however, be taken as a proof 
of the intimate developmental connection by which Cyclolobus is linked as closely 
to Joannites, Mojs., on the one hand, as it is to Waagenoceras, Gemmell., on the 
other, 


GASTEROPODA. 
NATICOPSIS, sp. ind. 


_ This species is represented by four poorly preserved specimens, which neither 
admit of accurate description nor are worth figuring. - | 
In one of my specimens the smooth, slightly thickened inner lip is accessible to 
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‘observation, but the rest of the. aperture has been entirely broken off. This 
specimen, which is by far the largest, resembles Naticopsis Waageni, Gemmellaro 
(La fauna dei calecari con Fusulina della Valle del Fiume Sosio, Fasc. IJ. Palermo, 
1889, p. 131, Pl. XVIII, figs, 2, 3), whereas the three smaller specimens recall 
Naticopsis minuta; Gemmellaro (1. c., p. 36, Tav. XV, figs. 5,6). No identification of 
the species can, however, be based on such insufficient materials. 


BRACHIOPODA. 


SPIRIFERINA MARGARITA, Gemmellaro, Pl. I, fig. 7. 


1899. Spiriferina Margarita, Gemmellaro, La fauna def calcari con Fusulina della Valle del Fiume Sosio, 
Fasc. IV, Pte. I, p. 290, Tav. XXX, figs. 9—23. : 

The identification of the Himalayan shells here under consideration with Gem- 
mellaro’s Sicilian species is, I think, perfectly certain. I had for comparison several 
specimens from the “ calcare grossolano ” of Pietra di Salomone, which had been col- 
lected by my friend Dr. G. von Arthaber. They all agree so very closely with my 
‘Himalayan specimens that there can be no doubt as to the identity of the species. 

The general outline of my Chitichun specimens is pentagonally oval or circular, 
the length and breadth of the shell being nearly equal. The hinge-line is shorter 
than the greatest width of the shell. The species is so variable in thickness, that 
specimens of a globular shape, of which the thickness is greater than either the 
breadth or the length, occur together with scans | inflated examples. The two 
_ valves are almost equally convex. 

The ventral valve is provided with a deep mesial sinus, which beaten at the 
apex, long before any lateral folds are. developed. The sinus is not rounded but 
has a triangular transverse section, being bordered by two evenly converging flanks, 
which unite in a sharp median edge. In asmall number of specimens this median 
edge is obtusely rounded off. The beak is large, prominent, well incurved and 
pointed. The area israther variable in its width, slightly concave, with cardinal 
angles rounded off and passing very gradually into the lateral parts of the valve. 
Its triangular fissure is large and marked off from the area by a distinct furrow. 
There are from four to six radiating ribs on either side of the sinus. 

The dorsal valve is barely less inflated than the ventral and is. provided with 
avery small but distinctly developed linear area, which is limited off sharply from 
the hinge-line. ‘The mesial elevation or fold is broad and considerably élevated 
‘above the lateral parts, but obtusely rounded off, not angular like the corresponding 
sinus in the ventral valve. In some of my specimens the front-margin is slightly 
produced. The radiating folds, which cover the lateral parts, are of the same pat- 
tern as in the ventral valve, varying in their number from four to six, equal in their 
breadth to the intercostal valleys or furrows, and rounded at their tops. 

The surface of each valve is covered with numerous, concentric lamin, some 
of which are more prominent than the rest and imbricating. 
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The internal characters of this species have been studied by Gemmellaro. I have 
‘not been able to ascertain them in any of my specimens. 

The measurements, taken from two examples of very different size, are as 
follows :— 


I, IT. 
Entire length of the shell . ; : : ; ; 16 mm. 12 mm. 
Length of the dorsal valve . : : ; ‘ 12 , #10 =«, 
Entire breadth of the shell . : ; , 16°5 ,, 13°5,, 
Length of the hinge-line ; ; : ‘ | 12, 8 , 
Thickness of both valves. : ; ‘ 12 , 993,, 


The second specimen is a good representative of Gemmellaro’s Spiriferina 
Margarite var. dilatata. — 

Number of specimens examined.—12. 

Remarks.—Gemmellaro considers this species as very nearly allied to Sp. multi- 
‘plicata, Sow. While admitting the relationship between the two species, I am of 
opinion that to the distinguishing features given by Gemmellaro, the smaller dimen- 
‘sions of Sp. multiplicata might he added. The similarity of this group of permian 
Spiriferine to the liassic Spiriferina verrucosa, to which ‘attention has been drawn 
= Waagen, seems to me rather distant only, the shape of the mesial sinus and fold 

making a distinction very easy. 


SPIRIFERINA OCTOPLICATA VAR, FASTIGATA, Schellwien. 


1862. Spiriferina (?) subconica, Maller, Gornoj journal, St. Petersburgh, vol. VI, Pl. V, fig. 8. 
1897. Spiriferina cristata var. octoplicata, Diener, The permocarb. fauna of Chitichun No. I, Pal. Ind., 
ser. XV, Himal. Foss., vol. I, pt. 3, p. 29, Pl. VII, figs. 5—7. 
1900. Spiriferina cristata var. fastigata, Schellwien, Die Fauna der Trogkofelschichten i in den Karnischen 
et = den Karawanken, Abhandl. K. K. Geol. Reichs.-Anst., Bd. XVI., Heft 1, p. 60, Taf. XI, 
In 1900 Professor Schellwien described and figured a few specimens of the wide- 
spread Spiriferina ertstata, Schloth., from the permo-carboniferous rocks of Carniola 
under the new varietal designation of fastigata. ‘l'hey represent an exceptional shape 
-of Sp. cristata, which though being very closely allied to the carboniferous Spiré-. 
Jerina octoplicata, Sow., is distinguished from typical forms of the latter species: by 
its broad and sharp triangular mesial fold, and still more by the shape of the corre- 
sponding sinus, which is very strongly produced beyond the front-line. | 
Schellwien has been perfectly right in stating that my specimens of Sp. 
octoplicata from the permian limestone crag of Chitichun No. I must be united 
with his new variety, their lower area and more strongly incurved beaks not being 
distinctive features of any importance. I am quite of his opinion and shall con- 
sequently admit the new denomination “ fastigata ”’ as a varietal designation for my 
Himalayan shells. 
I am, however, not disposed to class Spiréferina Margartte var. consanguinea, 
Gemmellaro, among the varieties of Sip. octoplicata or cristata, as has been 
proposed by Schellwien. My specimens of Sp. Margarite from Chitichun 
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No. I differ remarkably from Sp. octoplicata var. fastigata in their less trans- 
versely elongated shape, the rounded-off cardinal angles and the little produced 
sinus of the ventral valve.. Most of these criteria of distinction hold good also in 
Sp. Margarite var. consanguinea, which, moreover, differs from my specimens of 
Sp. octoplicata in the broader, smooth mesial portion, and the narrower, more 
densely packed folds on the lateral parts of the shell, 


SPIRIFER TIBETANUS, Diener. 


1897. Spirifer tibetantss, Diener, The permocarb. fauna of Chitichun No. I, Pal. Indica, ser. XV, Himalayan 
foss., vol. I, pt. 3, p. 45, Pl. VI, figs. 1—7. 

1900. Spirifer tibetanus var. occidentalis, Schellwien, Die Fauna der Trogkofelachichten in den Kare 
nischen Alpen und den Karawanken, Abbandl. K. K. geol. Reichs.-Anst., Bi. XVI, Heft: 1, p. 76, 
Taf. XI, figs. 10—13. 


1901. Spirtfer lyra mut. tibetica, Frech, Die Dyas, Lethwa paleozoica, II, Bd. 3, Liefg., p. 601. 

Having sent Himalayan specimens of this shell to Prof. Schellwien in 
Keenigsberg, they were declared to be identical with.a species collected by him in 
the permo-carboniferous limestone of Neumarktl in Carniola. Prof. Schellwien, 
however, considers this species to be sometimes with difficulty, and even uncertainty, 
distinguishable from certain shapes of Sp. lyra, Kutorga, and of Sp. Parryanus, 
Toula. Prof. Frech in his list of the permian fossils from Chitichun No. I, 
published in 1901, even places Sp. tebetanus among the synonyms of Sp. lyra, and 
believes it to be only a modification of Kutorga’s Russian species. 

Prof. Schellwien’s suggestion that Spirifer tibetanus might perhaps prove to 
be a mere modification of Sp. Parryanus, Toula, is, I fear, a mistake, and a com- 
parison of the original specimens of both species has led me to a different con- 
clusion. By the kindness of Dr. Th. Fuchs, Director of the Geological Department of 
the Imperial Museum of natural history in Vienna, I have been permitted to examine 
the specimen from Hinlopen Straits in Spitzbergen, which has been described and 
figured as Spirifer Parryanus by Toula in his memoir on “ Permo-carbonfossilien 
von der Westkueste von Spitzbergen * (Neues Jahrb. f, Min., etc., 1875, p. 256, Taf. 
VII, fig. 8). The name of this species must be changed, since the priority of the 
denominatjon of Sp. Parryanus is claimed by a species from the devonian rocks of 
Towa, described in 1858 by Prof. I. Hall (Rep. on the Geol. Surv. of Iowa, vol. I, 
pt. 2, Paleontology, p. 509, pl. IV, fig. 8), as has been stated in my memoir on the 
~ Anthracolithic fossils of Kashmir and Spiti (1. c., vol. I, pt. 2, p.68). The materials 
of Spirifer Lovent, which name I ventured to propose for Toula’s species, consist of 
three ventral valves only. "Whether the dorsal valve, marked erroneously as fig. 7 
instead of €d on Plate VII of Toula’s memoir, actually belongs to the same species, 
is yet doubtful. Its illustration by the draughtsman is entirely misleading, the 
reconstructed wings not being preserved in the original specimen. 

The ventral valve of Spirjfer Loveni differs from Sp. tibetanua not only in its 
longer hinge-line, as has been supposed by Schellwien, but also by a less prominent 
tendency to develop secondary ribs originating from the primary cost. In Sp, 
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tibetanus each lateral rib is subdivided into two or three smaller ones of irregular 
strength and width, beyond the apical region. In Sp. Loveni this ornamentation 
is confined to the primary ribs bordering the mesial sinus, whereas in the adjacent 
costee secondary ribs are noticed in the immediate vicinity of the front-margin only, 

Schellwien and Frech, by an examination of examples of Spirifer lyra, Kut., have 
been led to infer that Sp. tibetanus is perhaps only a modification of the former spe- 
cies. I fear, indeed, that I may have too hastily excluded Sp. lyra from the nearest 
allies of my Himalayan species, chiefly on account of the absence of a narrow but 
distinct rib in the centre of the sinus in Kutorga’s type-specimen, as represented 
in the very bad figure of his memoir on the paleontology of Russia (Verhandlungen 
der kais. Russischen Mineralog. Gesellsch. zu St. Petersburg, 1877, p. 92, pl. IX, 
fig. 7). Prof. Schellwien, however, notes the presence of a thin median fold in the 
sinus of one of the specimens of Sp. lyra, which had been collected by Wangenheim 
von Qualen in the upper carboniferous Schwagerina limestone of the Ural Moun- 
tains. On the other hand, he drew attention to the presence of more than two ribs in 
the flat mesial fold of the dorsal valve and the greater width of the shell in his two 
Russian examples. 

Most paleontologists will, I think, agree with me in the opinion, that from 
the badly drawn illustrations of Sp. lyra in Kutorga’s memoir, an identification 
of this species with my Sp. tibetanusis utterly impossible. Without insisting on more 
minute differences, I must lay a special stress on one feature which seems to have 
been overlooked both by Schellwien and Frech. This isthe remarkable difference in 
the shape of the beaks in Sp. lyra and in Sp. tibetanus. 

. In the dorsal valve of Sp. tébetanus the beak is barely raised above the hinge- 
line, having only a very small, though distinctly developed, area. In the dorsal 
valve of Sp. lyra, on the contrary, the beak is so, strongly elevated, that in the 
dorsal view of Kutorga’s type-specimen the triangular fissure of the ventral area 
is entirely concealed by the apex of the opposite valve. It only needs a comparison 
of the lateral view of the type-specimens of both species, as given in fig. 7c of 
Kutorga’s memoir and in figs. le, 2c and 4c of my monograph on the Chitichun 
fossils, to notice this remarkable difference. | 

The importance of this character in Sp. lyra is confirmed by Kutorga’s descrip- 
tion. He explicitly draws attention to the presence of a long, incurved beak in the 
dorsal valve ‘‘ which strives to reach the beak of the opposite valve.’”” Neither Schell- 
wien nor Frech hint at this character of the beaks in their two Russian examples, 
which are supposed, rightly or wrongly, to belong to the same species as Kutorga’s 
type. It is probably through having overlooked this circumstance, that Prof. Frech 
confused the two shells, whereas their relationship was overrated by Schellwien, who, 
more.cautious than his friend, did not venture to decide the question of identity of 
Sp. lyia and Sp. tibetanua. | | 

_ From such insufficient data as Kutorga’s illustration and description of Spiri- 

Ser lyra it would be hardly safe to reduce Sp. tibetanus to the rank of a variety of 

the Russian species. I consequently prefer to. retain Sp. tsbetanus as a distinct 
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species, notwithstanding Prof. Frech’s statement to the contrary. My view is con- 
firmed by Prof. ‘I'schernyschew, who informs me that both spectes are represented 
,among his materials from the upper carboniferous Schwagerina-limestone of the 
Urals, and are readily distinguishable by constant characters. 


RETICULARIA cf. LINEATA, Martin. 


' 1897. Retécularia lineata, Diener. The permocarb. fauna of Chitichun No. I, Pal. Ind.,ser. KV, Himalayan 
Foss., vol. I, pt. 8, p. 56, pl. IX, figs. 5, 6,8. Cf. R.affinis, Gemmellaro. La fauna dei calcari 
con Fusulina della valle del F. Sosio, Fasc. IV, Pte. I°(1899), p. 880, Pl. XXXIV, fee 5—8, XLVI 
figs. 10, 11. 

Since my description of Reticularia lineata from the permian limestone crag of 
Chitichun No. I was written, the question has been raised by several paleeontologists 
as to whether the Himalayan shells really belonged to Martin’s species. 

Gemmellaro observes that the specimens, which have been figured on Plate IX 
of my above-quoted memoir, are more similar to his Reticularia affinis, and that he 
only abstains from identifying them with the latter species on account of my state- 
ment that their sculpture is exactly the same as in European specimens of Reé#- 
cularta lineata from the mountain limestone of England and Belgium. Schellwien, 
in his monograph on the permo-carboniferous fauna of the Trogkofelschichten in 
Carinthia and Carniola (Abhandlungen K.K. Geol. Keichs-Anst., Bd. XVI, p. 88), 
likewise alludes to the possibility of separating some of my Himalayan examples 
from the true BR. lineata as distinct species. G. von Arthaber (Beitrage zur . 
Paleont. und Geologie Oesterreich-Ungarns, etc., Bd. XII, p. 269) denies the 
identity of the specimen represented on Plate IX, fig. 6, with 2: lineata, ‘and comes 

- to the conclusion that it ought to be identified with 2. Waageni, Léczy. ° 

I do not wish at present to enter into further details with reference to all ‘the 
species of Reticularta, which may possibly be distinguishable among the rich 
materials from Chitichun No. I. I am still of opinion that all the examples which 
have been illustrated in my above-quoted memoir, should be referred to two species 
only, to B. pulcherrima, Gemm., and toa second species, which has been previously 
identified with 2.'léineata, Mart. But I am no longer so convinced that this latter 
identification is strictly correct. 

If we compare the type of shells, of which fig. 6 on Plate IX of my memoir 
on the Chitichun fauna is a faithful representation, with 2. affinits, Gemm., their 
external similarity is obvious. They differ from the types of RB. lineata, as figured 
by Davidson, by their more strongly inflated valves, by ‘a more prominent apex of 
the dorsal valve and by the absence of any distinctly defined lateral margins in 
the ventral ares. But all these characters of distinction are of very little importance 
if we solely regard the fact that more difference is shown between the greater num- 
ber of typical specimens of 2. lineata themselves, than is here represented between 
B. lineata and RB. affinis. Nor has the denomination of R. affinis been introduced 
by Gemmellaro for his Sicilian species on the strength of such minute details, but on - 
account of its remarkable sculpture. _ 
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Gemmellaro’s description of the ornamentation in Reticularta affints runs as 
follows: ‘‘ The surface of my type-specimens is ornamented with concentric rings, 
which are close, regular, convex and almost angular in the middle, and resulting 
from two systems of radial strize, one of them inclined to the apex and the other to 
the front. The stris are very delicate, hair-like and packed very closely together. 
Occasionally radial strize of different length are met with, which intersect the con- 
centric rings.” | 

Notwithstanding this lengthened description I cannot perceive any valid differ- 
ence in the ornamentation of 2. affints and BR. lineata. While speaking of 2. 
lineata Prof. Davidson observes that in different examples the radiating striz and 
concentric lines or ridges are extremely variable in their degree of strength and 
proximity. Thus the very close arrangement of the concentric rings, as exhibited 
in Gemmellaro’s illustrations of 2. affinis and in some of my Chitichun specimens, 
is certainly no character of any real permanency. 

Another difference, on which stress has been laid by Gemmellaro, is the almost 
angular character of the concentric rings in the middle, “ resulting from two systems 
of radial strize, one of them inclined to the apex and the other to the front.”” It is, 
unfortunately, not possible to detect this character in the figures represented on 
Plate XXXIV of Gemmellaro’s memoir. From his description (p. 331) he seems to 
have selected a special figure (Taf. XLVI, fig. 11) for the illustration of the details 
in the surface-sculpture of Reticularia affints, but the part of his monograph 
- containing this plate has not yet been published. 

It were to refuse the evidence of my eyesif I should say that any of my specimens’ 
from Chitichun No. I could be distinguished from the common 2. lineata by their 
peculiar ornamentation. But I must hasten, at the same time, to observe that the , 
majority of Himalayan specimens in their general shape do not, indeed, entirely 
agree with Martin’s species. All the British types of 2. lineata which have been 
figured by Davidson (Monograph of the British Carbon. Brachiopoda, p. 63, Pl. 
XIII, figs. 1—13), notwithstanding their great variability, are either transversely 
oval or sub-orbicular. Among the Himalayan representatives of the sub-genus 
Reticularia, sub-orbicular shapes, such as the specimens illustrated in fig. 5, are an 
exception, the majority being distinguished by elongately oval outlines. But sub- 
orbicular and elongately oval shapes are most intimately connected by intermediate 
forms, which appear to merge the one into the other. 

If the elongately oval outline prevailing in my Himalayan examples should be 
considered to be of specific value, the form from Chitichun No. I might be 
separated from &. lineata, although the general character in both is specifically the 
same. The question of their identity with 2. affinie must, for the present, remain 
open. 

G. von Arthaber denies the identity of the specimen, illustrated on Plate IX, 
fig. 6, of the third part of the present volume, with the rest of my Himalayan 
examples, and believes it to be specifically identical with R. Waagent, Léczy. Ido 
not feel disposed to agree with him in this matter, | 
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L. v. Léczy in his monograph on the paleontological collections made during 
the expedition of Count Széchenyi in Eastern Asia (Wissenschaftliche Ergebnisse 
der Reise des Grafon Béla Széchenyi in Ostasien, IT], Bd. LV, Abthlg., Buda-Pest, 
1898, p. 110, Taf. IV, figs. 1, 2) introduced his new species for two ventral valves of 
uncommonly large size, provided with a very large, triangular fissure, a compara- 
tively small beak, and a peculiar ornamentation, distinguished by a remarkable 
difference in the distance of the concentric rings in the apical and fronta! regions. 
The identity of the Armenian species from Djulfa and of the specimen figured by 
Kayser in Richthofen’s “ China’”’ (vol. IV, Pl. XXII, fig. 8)’ with Léczy’s species 
is certainly complete, but the correctness of its identification with my Himalayan 
example must be denied. None of the many specimens of Reticularta from Chiti- 
chun No. I that have come under my observation attained the dimensions of the 
smallest Reticularia Waageni. Size alone, however, cannot be made use of as a 
distinguishing’ character between species which otherwise resemble each other. 
But the external resemblance of my Chitichun specimens to 2. Waageni is 
only; distant. Neither the sub-quadrate outline, resulting from the very obtuse 
apical angle, nor the difference in the proximity of concentric rings on the surface 
of the shells, which are the most remarkable characters in R. Waageni, have been 
noticed in any of my Himalayan specimens. 

It is therefore evident that Reticularia Waageni, Léczy, is not represented 
among the fauna of the permian limestone crag of Chitichun No. I. © 


4 


RETICULARIA PULCHERRIMA, Gemmellaro, Pl. I, fig. 5. 


1897. Reticularta lineata, Diener, The permocarbon. Fauna of Chitichun No. I, Pal. Indica, ser. XV, 
Himalayan Foss., vol. I, pt. 8, p. 56, Pl. IX, fig. 7 (non figs. 5, 6, 8). 

1899. Reticularia pulcherrima, Gemmellaro. La fauna dei calcari con Fusulina della Valle del Fiume Sosio- 
Fasc. IV, Pte. I, p. 332, Taf. XXXIV; figs, 21—29. 

1899. BR. ck. pulcherrima, G. v. Arthaber. Uber das Paleozoicum in Hocharmenien, ete., Beitrige zur 
Palswont. u. Geol. Oesterreich-Ungarns, etc., XII, p. 268, Taf. XX, fig. 13, 14. 

The group of Reticularta lineata, Mart., is one of the most extensive of carboni- 
ferous and permian groups of fossils, In my memoir on the fauna of Chitichun No. I 
I included all the numerous representatives of the sub-genus Reticularta in the 
single species 2. lineata, adopting the view of Professor Davidson, who had united 
all the congeneric shells of carboniferous age under the single denomination of 
Spirifera lineata, Mart. While describing the materials from the permian lime- 
stone of Chitichun No. I, which had been collected by Griesbach, Middlemiss and 
myself, I did not omit to refer to the various difficulties in the way of a satisfactory 
determination of the species of Reticularia, but, as the true 2. lineata undoubtedly 
ranges from the lowest carboniferous into permian aerate their distinction did not 
appear to me of great geological importance. 

In his monograph on the fauna of the permian Sosio limestone of Sicily, Gem- 
mellaro introduced five new species of Hettcularia which, according to his view, are 


*@. Fliegel, “ Ueber obercarbonische Faunen aus Ost-und Suedasien.” Paleontographica, 48, Bd. 1901, p. 181. 
@ 
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clearly defined and must be distinguished from Martin’s type. Thus it seems neces- 
sary to modify my former opinion, as the present material affords evidence that 
among the Reticularie from Chitichun No. I a number of different shapes may 
indeed be distinguished. The uncertainty in regard to the specific value of these shapes 
is, however, far from having been cleared up, and it is only with great reserve 
that I agree with Professor Gemmellaro in considering Reticularta pulcherrima and 
R. inequilateralis as distinct species. But since the majority of paleontologists 
seem inclined to accept a very narrow circumscription in the interpretation of 
species of Brachiopoda, I have described them separately and must leave for future 
observers to determine whether or not this is to be taken asa correct interpretation. 
From Gemmellaro’s' and G. von Arthaber’s descriptions it will be perceived that 
the most important distinctions which these two authors suggest between Reticularia 
pulcherrima and BR. lineata, are the following :-— 

Reticularia pulcherrima is elongately-oval, with very strongly, but equally 
inflated, valves. The beak of the ventral valve is very prominent, pointed, strongly 
incurved, but not approximate to the apex of the dorsal valve, which is much 
more strongly inflated and appressed to the hinge-line. The two valves are 
uniformly convex, a sinus and corresponding elevation being apparent only near the 
front. | | : : | 
Among Walker’s materials from Chitichun No. I this type is represented 
by four specimens, which indeed bear so little external resemblance to any 
of the shapes of Reticularia lineata, that, until better evidence to the contrary 
arises, I have considered it desirable to separate them from the last-named 
species. 

‘The specimen, of which an illustration is given on Plate I, fig. 5, differs from 
Gemmellaro’s Sicilian examples in the presence of a ventral area, which is separated 
from the remainder of the shell by indistinct edges. 

In this character it agrees with the Armenian examples from the Otoceras beds 

of Djulfa, which have been described by G. von Arthaber. ‘But this difference 
loses much of its importance from the fact that in the rest of my specimens the 
lateral margins of the area are quite as ill- defined as in Gemmellaro’s examples. 
from the Sosio limestone of Sicily. ~ 

The specimen, figured on Plate IX, fig. 7, of my memoir on ‘the fauna of Chiti- 
chun No. J, must undoubtedly be identified with the present species. 

My specimens are all small. The measurements of my largest example are 


as follows :— 


Entire length of the shell. : . . i: # - 18 mm. 
Length of the dorsal valve . ° . 6 : : ; . 15, 
Entire breadth of the shell . eo ss : e . : . 186 ,, 
Length of the hinge-line_.. ; : ; : : ; is 9 |. 
Thickness of both valves «te ° ; ‘ ‘ ‘ «se AB <% 


Remarke.— Reticularia pulcherrima is 8 species of exclusively permian age, 
having been recorded hitherto only from the Fusulina limestone of Sosio and from 
the permiar Otoceras beds of Djulfa. “ 
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RETICULARIA INEQUILATERALIS, Gemmellaro, Pl. I, fig. 6. 
1909. Reticularia inequilateratie, Gemmellaro. La Fauna dei caloari con Fusulina della valle del F. 
Sosio, Fase. IV, Pte. I, p. 386, Taf. XXXV, figs. 2—91; Taf. LXVI, fig. 18. 

The external characters of this remarkable species have been fully described 
by Gemmellaro. Its ‘most important feature is the asymmetrical shape of the 
valves and the position of the apex, which is shifted either to the left or right side 
of the shell. 

The specific claims of Reticularia inequilateralis will certainly be the subject 
of considerable difference of -opinion. Palontologists may be inclined to 
consider the asymmetry in the shape of the valves and in the position of the beaks 
as pathological characters only. This seems to be Dr. G. v. Arthaber’s view, who, 
in his memoir on the paleozoic rocks of Djulfa (1. c., p. 269), has placed 2#. 
inequilateralis among the synonyms of R. Waageni, Loczy. Great stress must, 
however, be laid on the very large number of specimens by which the species is 
represented in the permian Fusulina limestone of Sicily at different localities, as 
Passo di Burgio, Rocca di San Benedetto, Pietra di Salomone. Nevertheless it 
remains still to be ascertained: whether this asymmetry can be considered as a 
feature common to the species or peculiar only to some specimens which belong to 
different groups. 

Two specimens among the Reticularié from Chitichun No. I I leave provi- 
sionally with 2. éinequilateralis until richer materials admit of a ‘more correct 
classification of the numerous species of this sub-genus. In both of my specimens 
the beaks are shifted considerably towards the right, the specimens having been 
placed in their proper position, front-margin upwards. Thus the flanks of the 
beaks are of a very different length, one of them being limited by concave, and the 
_other by convex, outlines. In the figured specimen the beaks of the two valves 
approach one another. In my second specimen the beak of the ventral valve has not 
been preserved. A sinus and corresponding mesial elevation are only slightly deve- 
loped. They do not occupy the middle portion of the front-margin, but are shifted 
to the left, thus corresponding to the position of the beaks. The lateral margins 
of the area are not distinctly defined. | 

The surface of the shell is not sufficiently well-preserved to exhibit anything 
more than numerous concentric lines of growth, which are a common feature of 
the sub-genus Reticularsza. 


SPIRIGERA (ATHYRIS) EXPANSA, Phillips, Pl. I, fig. 4. 


1836. Spirigera expansa, Phillips. Geology of Yorkshire, vol. II, p. 220, Pl. X, fig. 18. 

1840. Atrypa expansa, Sowerby. Min. Conch., Pl. DCXVII, fig. 1. 

1840. Atrypa simbriata, Sowerby, (now Phillips) ébid., fig. 4 

1857. Athyris expansa, Davidson. Monograph, British Carboniferous Brachiopoda, Transac. Palecnto- 
graphical Soc., vol. X, p. 82, Pl. XVI, figs. 14, 16—18; Pl. XVII, figs. 1—5. 

1888. Athyris expansa, Krotow. Mém. com. Géol de la Russie, K. Pétersbourg, vol. VI, p. 421. 

1899. Athyrss cf. expansa, Diener. Anthraocolithio Fossils of Kashmir and Spiti, Pal. Indica, ser. XV, 
none Fossils, vol. J, pt. 2, p. 58, Pl. VI, fig. 11. . 
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A single tolerably well preserved specimen agrees so completely in all its 
characters with Spirigera expanea, that I do not hesitate to ‘referit to this carboni- 
ferous species. 

It is transversely elliptical, considerably wider than long, but remarkably 
asymmetrical. In its state of malformation it resembles the type which has been 
figured by Davidson on Plate XVII, fig. 1, of his monograph on British carboniferous 
Brachiopoda. The two valves are equally and moderately convex and as strongly 
inflated as the majority of type-specimens of Spirigera planosulcata,,Phill. The 
beak is moderately produced, incurved and truncated by asmall foramen. Whether 
it was contiguous to the umbo of the dorsal valve cannot be made out with 
certainty, the latter having been partly injured by weathering. Neither a mesial 
sinus in the ventral valve nor a corresponding fold in the opposite one have 
been noticed. This absence of 4 sinus in the ventral valve forbids an identification 
of the present specimen with Sp. subexpansa, Waagen (Salt Range Fossils, Pal. Ind., 
ser. XIIT, vol. I, Prod. limest. foss., p. 478). . 

The ornamentation of the shell is incompletely preserved. It consists of 
numerous concentric lines of growth. Traces of indistinct radiating stris can be 
seen on the lateral parts of the dorsal valve. Shelly fringes or lamelliform expan- 
sions have not been noticed. 

It is difficult to convey a correct idea of the dimensions of this shell by actual 
measurements, as the two valves gape at the front-margin. Their thickness, 
therefore, cannot be measured exactly. 

The measurements of the figured specimen are as follows :— 


Entire length of the shell . ‘ ‘ ‘ ne ‘ . 26 mm. 

Length of the dorsal valve . ; ; , ; s, 28>, 45 
Entire breadth of the shell . ; : ‘ : ; : . 86 ,, 

Thickness of both valves . ‘ ; : ; : - ab. 19 ,,. 


The recurrence of Spirigera expansa in beds of permian age adds one more 
species to the considerable number of Brachiopoda, which appear to be common to 
the carboniferous and permian systems. 


RETZIA (Husrepia) GRANDICOSTA, Davidson (=REtTzIa REMOTA, Eichwald), 
Pl. II, figs. 8, 10. 


1860. Rhynchonella remota, Eichwald. Lethsea Rossica, vol. I, p. 768, Pl. XXXV, fig. 10. 

1862. Retzia radialis var. grandicosta, Davidson. Quart. Journ. Geol. Soc., London, vol. XVIII, p. 28, 
Pl, I, fig. 5. 

1868. Retzia radialis var. grandicosta, Davidson. lL. de Koninck, Mémoire sur les fossiles péléozoiques 
reguellis dans |’Inde, p. 33, Pl. IX, fig. 5. : 

1882. Retzia compressa, Kayser (non Meek). Obercarbonische Fauna von Loping, Richthofen’s China, IV 
Bd., p. 176, Taf. XXII, figs. 1~4. 


1884. Eumetria grandicosta, Waagen. Salt Range Fossils, Palswont. Indica, sere XIII, vol. I. Prod. 


Limest. Foss., p. 491, Pl. XXXIV, figs.6—12. | ‘ 
1890. Retzia grandicosta, Nikitin. Mém, Com. géol. de la Russie, St. Pétersbourg, vol. V, No. 5, p. 68, 
PI. ITI, figs. 9—11. 
1892. Retzta grandicosta, Rothpletz, Die Perm.-Trias.-und Juraformation auf Timor und Rotti, Palwonto- 
graphica, 39 Bd., p. 88, Taf. X, fig. 11. 
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' 1898. Ewmetria of. grandieosta, Locay. Wissenschaftliche Ergebnisse der Reise des Grafen Béla Seéchenyi 
4 in Ostasien, ILI, Bd. LV, Abtteilg., p. 95, Taf. II, fig. 18. 
1899. Eumetria of: grandicosta, Diener. Anthracolithic Fossils of Kashmir and Spiti, Palwont. Ind., ser. 
XV, Himélayan Foes., vol. I, pt. 3, p. 54, Pl. VI, fig. 10. 
- 1900. Retzia, cf. grandicosta, Enderle. Ueber eine anthracolithische Fauna von Balia Maaden-in Kleinasien - 
Beitrage sur Palsontologie und Geologie Oesterreich-Ungarns, etc., Bd. XIII, p. 92. 
1900. Retzia (Hustedia) cf. grandicosta, Schellwien. Die Fauna der Trogkofelschichten in den Karnischen 
Alpen und den Karawanken, Abhandl. K. K. Geol. Reichs. XVI, Bd., p. 91, Taf. XIV, fig. 5. 
1901. Hustedia grandicosta, Fliegel. Ueber obercarbonisohe Faunen aus Ost.-und Suedasien, Paleonto- 
graphica, 48 Bd., p. 132. 


Of this species, which had hitherto been unknown from the permian lime- 
stone crag of Chitichun No. I, a small number of specimens was collected by 
Walker. | | 

All my specimens agree well with the descriptions and figures which have been 
given by Waagen and Nikitin. Both valves are elongately oval and moderately 
inflated—not globose. The ventral valve is provided with a small, triangular area, in 
which no deltidium is noticed. The slender beak is somewhat produced, straight, 
but slightly incurved and considerably distant from the apical part of the dorsal 
valve. 

Neither sinus nor median fold are developed. Each valve is ornamented with 
eleven to twelve strong, radiating ribs. The intercostal depressions or furrows 
are broader than the ribs and divided occasionally by very delicate, threadlike ele- 
vations, which run parallel to the principal ribs. These secondary radiating 
elevations are only observed in casts, and are not visible when the shell of the 
specimen has been preserved. The latter exhibits a very distinct concentric striation 
in the vicinity of the front-margin, and the punctate shell-structure, which is charac- 
teristic of the genus Retzta. 

The measurements of the figured specimen are as follows :—_ 


Entire length of tue shell ‘ : 5 a ie : - 10 mm. 
Length of the dorsal valve . é ‘ ? ; ‘ ; . 85 ,,- 
-Entire breadth of the shell . ‘ é ; ; é : a tO Fes 
Thickness of both valves -. .« ° : ; «= DO 3 


"In one of my specimens (fig. 10). the bibl characters have been partly made 
visible by grinding off a portion of the dorsal valve. In the figure the presence of 
two spiral cones and of a stout cardinal process or — is exhibited. 

Number of specimens examined.—3. : 

Remarks.—Of the external characters of my specimens , the most striking are the 
elongately oval shape and the moderate inflation of the shell, the strong radiating 
costee and the absence of any sulcus or corresponding mesial elevation in the central 
portion of the two valves. From Retzia radialis, Phill., they can be distinguished by 
all the differences which have been enumerated by Waagen, although the majority 
of those characters of distinction are not considered by Nikitin as permanent in his 
Russian examples. - 

'* The Chinese specimens, which have been confounded with Retzta compressa, 
Meek, by Kayser, but are identified with Retzia grandicosta by Fliegel, may, 
however; be distinguished from my Himalayan examples by their more globose shell 
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and by the shape of the beak, which is thick, stout, and barely bent over. Without 
wishing to deny the correctness of Fliegel’s identification, I am therefore not disposed 
to accept it without some reserve. 

In size and number of ribs my Himalayan specimens agree perfectly well with 
Nikitin’s type-specimens from Gshel and with Léczy’s Chinese examples from 
Kansu. Waagen’s Indian specimens from the Salt Range Productus limestone are 
a little larger (length 14 mm., breadth 10 mm.), and are provided with one or two 
more ribs. 


The specimen from the permian rocks of Timor, which has been described and 


figured by Rothpletz, is distinguished from the typical Retzta (Hustedia) grandi- 
coata by asmaller number of ribs (7). But the character of the radiating rounded 
costes is the same, notwithstanding the variability of their number. 

The group of Retzia grandicosta, which had been classed under the genus 
Eumetria by Waagen, has more recently been removed from this genus and elevated 
to the position of prototype of a proper genus, Hustedia, by Hall and Clark (Intro- 
duction to the Study of Genera of Palseozoic Brachiopoda, Geological Survey of New 
York, Paleontology, vol. VIII, pt. II, p. 120). Prof. Hall observes that the various 
species from the St. Cassian beds in the Trias of South-Eastern Tirol, which have 
been referred to the genus Retzia by Bittner, probably have their closest relations 
with Hustedia. ‘These are’’, he states, “for the most part coarsely ribbed forms, 
some of them with extravagantly high areas. Their internal structure has not been 
ratisfactorily demonstrated.’’ 

Bittner, in his monograph of Alpine triassic Brachiopoda (Abhandlungen K. K, 
Geol. Reichs-Anst., XIV Bd., p. 294), likewise alludes to the close relationship of the 
majority of triassic Retzie to Waagen’s genus Lumeiria. Some of the. species 
from the Alpine Muschelkalk, as Retzia speciosa, Bittn., or R. Mojsisovicst, Boeckh, 
bear even a greater external resemblance to Hustedia grandicosta than H. radialis 
or H, wlotriz. ; 

Hustedia grandicosta, Dav., has been united with H. remota, Eichwald (Letheea 
Rossica, ‘vol. I, p. 768, Pl. XXXV, fig. 10), by Frech (Die Dyas, Letheea palseo- 
zoica, II, Bd. 3, Lfg., Explanation of Pl. 576). This view is not in accordance 
with Nikitin’s remarks, who states that atthe locality at which Rhynchonella 
remota had been said to occur by Eichwald, no beds younger than limestones of 
devonian age are known. The figures which have been published by Eichwald are 
too unsatisfactory to give any clue to the identification of Hustedia grandicosta and 
H. remota. For clearing up this uncertainty I am obliged to my distinguished 
friend ‘Prof. Tschernyschew, who declares the two species to be identical. 

«After having examined and compared”’, he writes, ‘‘a number of Uralian 
and Indian examples of these two so-called ‘species, I have come to the conclusion 
that there is no specific difference between them. Eichwald’s type-specimen was 
not collected from the devonian rocks of Kushwa, as was supposed by Nikitin, 
but from the upper carboniferous limestone in the vicinity of Sterlitamak. In 
Eichwald’s descriptions the localities given are often misleading. In many cases 
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on his labels the name of Kushwa must be replaced by Sterlitamak. It is very 
difficult to get a clear idea of the true character of Hustedia remota from 
Eichwald’s illustration, because his type-specimen was a cast, devoid of its shelly 
substance.” 

From this statement it is evident that the two species are really identical. 
The term “ vemota’’, from having been first proposed, should be employed for both, 
and that of “ grandicosta’’ be placed among the synonyms. It might, however, 
be considered advisable to raise the question whether in such an exceptional case 
‘we ought to adhere to the strict principles of priority and not retain the name 
** grandicosta’’, as it was proposed for a species of which the exact horizon had been 
determined, along with a much better description and with a correct ae of 
the affinities of the shell. 


| Unctnetia cf. rnDIca, Waagen, Pl. II, fig. 9 | 
1883. Uncinella indica, Waagen. Salt Range Fossils, Palaontolugia Indica, ser. XilI, vol.-I, Produotus 
Limestone Fossils, p. 795, Pl. XXXYV, fig. 3. 

This rare species, occurring in the Katta beds of the middle division of the 
Salt Range Productus limestone, is probably represented among the Chitichun 
fauna by a single but well-preserved specimen of smal! size. 

The development of the external characters of the shell is very similar 
to that of Uncinella indica, Waagen. My type-specimen is elongately oval 
and of considerable thickness. The ventral valve is strongly inflated and slightly 
more convex than the opposite one. Its greatest convexity corresponds to the 
region between the middle and umbonal portions of the valve. The beak is 
very thick, strongly bent over, and truncated obliquely by a large oval foramen, 
and so firmly oe to the apex of the dorsal valve, that the latter is partly 
concealed. 

On both sides of the beak smooth spaces are noticed without radiating plica- 
tions. As they are not limited off from the lateral part’ of the ventral valve, but 
gradually pass into them, they can barely be considered as forming a false area. 
The front-margin is almost straight, no sinus or corresponding median fold being 
developed. The lateral margins of the two valves meet ina straight but slightly 
denticulate line. 

Each valve is covered with a large number of delicate, radiating plications 
which are most strongly marked in the vicinity of the front-margin. 

The measurements of this specimen are as follows :— . 


Entire length of the shell . % ‘ ‘ o. & : 7 mm.. 
Length of the dorsal valve. m | Cf a ee - % oD 
Entire breadth of theshell . oh : ; ° ; : 5 5 
Length of the hinge-line ., ‘ 4 5 
Thickness of both valves . ‘ - ff ‘ ° - §& 5 


My specimen is a cast, with very few traces of its shelly witediaias fone I 


have not been able to observe the punctate structure of the shell. 
Ez 
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In its external characters my specimen cannot be distinguished from Uncinella 
indica except by its much smaller dimensions. There are especially all the features 
of generic importance, which it has in common with the latter species. Such 
features are the absence of an area on the dorsal side of the ventral valve, 
the thick beak, which partly covers the apex of the dorsal valve, the ornamenta- 
tion of the shell, and the perfectly straight line, in which both valves meet. 
The great variability of dimensions in Retzia and other closely allied genera of 
Helicopegmatais a well-known fact. I am consequently doubtful as to the specific 
value of this character, and will provisionally refer my specimen to Uncinzlla 
indica. | 

Retzia himaica, Bittner (Himalayan Fossils, Palseont. Indica, ser. XV, vol. 
ITT, pt. 2, p. 22), from the lower Muschelkalk of the Himalayas, somewhat recalls 
the genus Uncinella by the slight development of its area and by the absence of 
any median elevation in the dorsal valve. 


ENTELETES WAAGENI, Gemmellaro. 


1897. Enteletes Techernyscheffi, Diener, ex parte. Tho permocarb. Fauna of Chitichun No. I, Pal. Indioa, 
ser. XV, Himalayan Foss., vol. I, pt. 8, p. 67, Pl. V, fig. 11 (nom figs. 7—~—10). 

1899. Enteletes Waagens, Gemmellaro. La fauna dei calcari con Fusulina della Valle del F. Sosio, fase. IV, 
pt. I, p. 280, Taf. XXVIII, figs. 18—16 ; XXIX, figs. 16—27. 

1899. Enteletes ep. ex aff. Kayseri, Semper, ex parte. Ueber Convergenzerscheinungen bei fossilen Brachiopo- 
den, Neues Jahrb. f. Min. p. 253, Taf. XV, figs. 1—4. 


It is to be regretted that my memoir on the fauna of Chitichun No. I had been 
published before Gemmellaro’s descriptions of the permian Brachiopoda of the 
Fusulina limestone of Sicily could be obtained. It would certainly have been 
more agreeable and advantageous if the introduction of synonyms such as Lnteletes 
Techernyschefi had thus been obviated and a closer comparison of the two faunz 
rendered possible. - 

In my monograph on. the Chitichun fauna all the representatives of the genus 
Enteletes—the denomination Enteles (Frech-Schellwien) must be rejected as incor- 
rect—were united in a single species, for which the name Enteletes Tschernyschefit 
has been proposed. In Gemmellaro’s memoir the name EL. Tschernyscheff is applied 
to a very different species. Gemmellaro (1. c., p. 305), however, insists on retaining 
this name for his Sicilian species and proposes to change the denomination of the 
Himalayan species into E. Diener, claiming to have assigned the name to his species 
in 1892 (Bollettino Soc. scienze nat. ed econom. di Palermo, No. 3, p. 24). But 
such procedure is in contradiction to the laws of priority, neither any description nor 
illustration of his #. Tschernyscheffi having been published in 1892, whereas in 
1897 my Himalayan species was accurately illustrated and characterized. Thus 
Iam compelled to supersede Gemmellaro’s term and to retain the name of Z£. 
T'schernyscheffi for the Himalayan species from the permian limestone crag of 
Chitichun No. I. : | 

The number of species belonging to the group of Enteletes kemiplicatuye, 
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Hall (rentrisinuati, Waagen), has been extraordinarily multiplied by Gemmellaro’s 
researches, but the species, which have been introduced by this learned author, 
are so narrowly restricted that their specific distinction is based on the most subor- 
dinate details. ‘The propriety of admitting all those new species is certainly question- 
able, but, on the other hand, paleontologists ought, I think, to hesitate to discard 
species without having at hand for comparison the materials on which they have 
been based. As a critical examination of the permian Brachiopoda of Sicily is, for 
the moment, impossible to me, the only thing I can do is to find out whether 
any of the new species introduced by Gemmellaro might be distinguished among my 
Himalayan materials. But Ido not wish to comment on their specific claims. 
It is, however, with much doubt and many misgivings that I here prowsioualy. 
admit the majority of Gemmellaro’s new species of Enteletes. 

Gemmellaro (l.c., p. 305) objects to an identification of the specimen repre- 
sented on Plate V, fig. 11, of my memoir with Hnteletes Tschernyscheffi, Diener, 
but prefers to consider it asa young example of his #. Waageni. After having 
obtained a second larger specimen of the same type from Walker’s materials, I am 
rather inclined to follow Gemmellaro’s view. Thus Enteletes Waageni is represen- 
ted in the Chitichun collection by two larger (dorsal) valves, which in their 
external characters agree with Gemmellaro’s type-specimens from the Sosio lime- 
stone, but are somewhat inferior to them in size. 

As characters of distinction the following may he enumerated: The very 
remarkable convexity of the apex, which is mueh more strongly incurved than in 
E. Tschernyscheffi, the larger and broader area, the deltidial fissure of which commus 
nicated with the truncated termination of the apex, and the large number of sharply 
marked strize of growth, which are arranged parallel tothe front-margin in zig-zag 
shaped lines. 

There {is no essential difference between the Sicilian and Himalayan specimens. 
Having compared a typical example of Enteletes Waagent from the “calcare 
grossolano”’ of Palazzo Adriano with my two dorsal valves from Chitichun No. I, 
the result was that I could perceive no difference in the shape of the umbonal 
regions, area and striation. To this similarity I have alluded in my memoir 
(1. c., p. 68), when stating H. Tschernyscheffi to be “very similar if not actually 
identical with a yet undescribed species from the permian rocks of Sicily, which 
the paleontologes: museum of the Vienna University had quite recently been able 
to acquire.”’ 

ENTELETES SUBZQUIVALVIS, Gemmellaro, #1]. I, fig. 8. 
1699. Exnteletes subequivalvie, Gemmellaro. La fauna dei caleari con Fusulina della Valle del F. Sosio, Fase.’ 
1V, Pte. I, p. 276, Taf. XXVIII, figs. 25—32. 

T am acquainted with but a single though perfectly well preserved example 

of this species from the materials collected by Walker in the permian limestone 


of Chitichun No, I. 
From LEniteletes Tschernyscheffi my specimen is distinguished by its smaller 
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size, more compressed shape, and by a different character of the radiatin g ribs, which 
are restricted to the anterior portion of the two valves. 

The two valves do not differ remarkably in their dimensions. The ventral 
valve is comparatively flat, with a small and pointed apex, which is slightly bent 
over. The large, reclining area is cut open in the middle by a comparatively large 
triangular fissure. 

The dorsal valve does not surpass the opposite one greatly in size, but is more 
strongly ‘vaulted. Especially its apex is more strongly incurved and is provided 
with only a very small area. 

Both valves are entirely smooth for a little less than half their extent from the 
apex. Then a broad median sinus begins to appear in the ventral valve, This 
sinus is followed on each side by three low and rounded folds. The intercostal 
furrows are broader than the ribs. In the dorsal valve seven ribs are observed, 
the median fold, which corresponds to the sinus in the opposite valve, being the 
largest. Although the ribs are rounded above, the front-margin exhibits an 
angular, zig-zag outline. 

My specimen being a cast without any trace of the shelly substance, the radial 
striation of the latter, which has been noticed by Gemmellaro in his Sicilian 
examples of £. subequivalvis, cannot be observed. In the surface of the cast 
numerous indistinct zig-zag strive of growth are, however, visible. 

The three septa in the ventral valve can be distinctly discerned. 

The measurements of this specimen are as follows :— 


Entire Jength of the shell . i , ‘ ; ; : . 18°5 mm. 
Length of the smaller valve . ; ; ‘ ‘ . ‘ eis at 
Entire breadth of the shell . ‘ , ; ; ; » 1 9, 
Length of the hinge-line .. : ; : . . ‘ ee 45 
Thickness of both valves _ . ; ; ; oe 10, 4 
Height of the area of the smaller valve : , ; od 4 


This species appears to be easily distinguishable from both Enteletes Tscherny- 
schefi and E. Waageni by the above-mentioned characters. Its specific claims, 
in view of its close relationship to congeneric species from the permian rocks of 
Sicily, may, however, require further consideration, when more ample material 
shall have been obtained. #. Haugi, Gemmellaro (1. c.,.p. 273, Taf. XXVIII, figs. 
38—39), and H. subequivalvis are so nearly allied, that I should be disposed to 
consider these two so-called species as identical, if a gradation from the low median 
fold in the dorsal valve of FE. sube quivalvig to the sharp, prominent rib in Z. 
Haugi could be proved, this being the only good character of distinction between 
them. 


TEREBRATULOIDEA Cf. DEPRESSA, Waagen, Pl. II, fig. 19. 


1888. Terebratuloidea depressa, Waagen, Salt Range Fossils, Palzont. Indica, ser. XIII, vol. I, Produstus 
Limestone Foss., p. 419, P]. XXXIII, figs. 6—8. 


The identification of a single incomplete specimen with this Salt Range 
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species is rather doubtful and can be admitted only with great reserve. The 
external features of my specimen undoubtedly favour this identification, but are not 
sufficient to warrant it with any certainty. 

The most striking character of the genus or sub-genus Terebratuloidea, 
Waagen, is the presence of a large apical foramen, truncating the beak of the ventral 
valve. Waagen makes this a feature of primary importance. In my specimen 
the presence of this character cannot, unfortunately, be ascertained, as the beak of 
the ventral valve has been partly broken off. There is some probability in favour 
of a suggestion that the outlines of the fragment correspond to the traces of a large 
apical foramen, but I could not venture to assert this suggestion positively on such 
insufficient materials. I am consequently uncertain as to the generic position of my 
specimen, some of the species of the American upper carboniferous faune, which 
belong to the sub-genus Pugnaz, having been proved by Hall and Clarke to 
differ from TVerebratuloidea only by their foramen being normally concealed at 
maturity. 

It is consequently with great reserve that I place this specimen provisionally 
with Terebratuloidea, on the strength of its external resemblance to 7. depressa 
from the middle Productus limestone of the Salt Range. 

. The shell is transversely oval, considerably wider than long, with very flat 
and depressed valves. Thé@ high median fold in the dorsal valve is ornamented 
with five angular ribs, which are highest in the frontal region ‘and gradually disap. 
pear before reaching the apex. In the corresponding sinus of the ventral valve 
there are four strong angular ribs. There are four ribs on each of the lateral 
parts in both valves. ae front-line is sharp, not truncated, as in 7. Davidsoni, 
Waagen. 

The number of ribs in the median fold and sinus of my specimen is slightly 
larger than in Waagen’s type-specimen of 7. depressa, but smaller than the num- 
ber of ribs in those varieties of Rhynchonella pleurodon, Phill, which in their 
general shape and sculpture agree most closely with the present example. A variety 
of this kind is the type illustrated on Pl. XXIII, figs.4 and 5, of Davidson’s 
Monograph of British Carboniferous Brachiopoda, in which, however, the mesial 
fold and sinus far exceed the lateral parts in width, and are ornamented with six 
and five angular ribs respectively. 

The measurements of this specimen are as follows :— 


Entire length of the shell . Ss ‘ ‘ ‘ ‘ ca. 15 mm, 


Length of the dorsal valve . ° ; ° oe » LD, 
Entire breadth of the shell . ° ; : : ‘ . iy RR ge 
Thickness of both valves . ; : ; : ; . a 8s ,, 


Terebratuloidea depressa, to which species the present specimen may be 
referred with some probability, has been quoted by Waagen from the upper region 
of the middle Productus limestone. This is the division of the Salt Range 
Productus limestone which has the greatest number of species in common with the 
fauna of the permian limestone crag of Chitichun No. I. 
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UNCINULUS JABIENSIS, Waagen, Pl. II, fig. 5 


1883. Uncinulus jabiensts, Waagen. Salt, Range Fossils, Paleont. Indica, ser. XIII, vol. I, Productus 
Limestone Foss., p. 427, Pl. XXXIV, fig. 2. 

1900. Uncinulus jabiensis, G. v. Arthaber. her das Palwozoicum ir Hocharmenien und Persien, Beit- 
rege zir Geol. 4. Palsont. Ocsterr.-Ongarns, etc., XII, p. 282, Taf. XXII, figs. 14, 15. 


Among the group of subcuboidal Rhynchonellida, for which the term Unci- 
nulus, proposed by Bayle in 1878, has been adopted by Waagen and Oebhlert, three 
species have been distinguished in the Productus limestone of the Salt Range by 
Waagen. For those species the denominetons U. Theobaldi, U. jabiensis and 
U. posterus have been introduced. 

Rothpletz:in his memoir on the permian fauna of Timor considers JU. 
Theobaldt and U. jabiensis as synonyms and unites them with U. timorensis 
Beyrich. L. v. Léezy (Wissenschaftliche Ergebnisse der Reise des Grafen Béla Szé- 
chenyi in Ostasien III, Bd. 4, Abth. p.112) went even further, placing all the species 
distinguished by Waagen among the varieties of U. timorensis. In my memoir 
on the fauna of Chitichun No. I (p. 69) I have been led to suppose that JU. 
timorensis. and U. Theobaldi ought at least no longer to be maintained as separate 
species, as they do not differ by constant characters, but that U. jabiensis might be 
retained as a distinct species.. G. v. Arthaber agrees with me in this view, while 
stating that his specimens of U.: gabsensis from Djulf# are less transversely oval, 
flatter and more densely ribbed than U. timorensis. 

: I feel satisfied that. my interpretation of these species has been proved correct 
by the discovery of a specimen of U. jabiensis among the materials collected by 
Walker in the permian limestone crag of Chitichun No. I. 

Among my numerous specimens of U. ftémorensis from that locality, I have 
traced the passage from Beyrich’s type; with a flat or nearly impressed ventral valve, 
a smooth apical region and a median fold and sinus, very broad in comparison 
with the lateral parts, through U. Theobald, in which the lateral parts and mesial 
sinus, or fold, are of nearly equal width, the ventral valve is flatly arched, not 
impressed, and the ribs cover nearly half the extent of the valves, to U. posterus, 
in which the ribs extend into the apical region. Whereas among my materials, the 
typical forms of both U, témorensis and U. Theobaldé were found to be linked toge- 
ther by a series of intermediate types, uniting one or more of the characters which 
Waagen had believed to be of specific importance, I had never seen a specimen 
with the triangular, or rather pentagonal, outlines, by. which U. jabiensis is 
characterized according to Waagen’s description and figures. It was only subse- 
quently that Dr. Walker discovered a fine example of this type which differs 
so remarkably from all the rest of the specimens that I do not hesitate to retain it 
as a distinct species. 

My specimen is of a pentagonal lone exactly as long as it is broad, with 
strongly compressed valves, the ornamentation of which is restricted to the margins. 
The two valves are of unequal thickness. The ventral valve is perfectly flat, though 
not impressed, the dorsa] valve slightly arched, but truncated at the front. The 
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sinus does not extend ‘above the middle of the length of the ventral valve. It is 
shallow and’ prolonged into a-rectangular lobe, which is limited on each‘side by low, 
steeply inclined margins. Thus two elevated lateral lobés are produced in the dorsal 
valve, which correspond to the rectangular mesial lobe in the ventral valve. The 
small deltidial plate of the apex is distinctly visible. ‘The'hinge-line | is rong y 
curved and not limited above by a false area. 

Both valves are smooth in their apical and ventral portions. ‘The ribs are con- 
fined to the vicinity of the margins. They are strongest on the surface of the lateral 
lobes, Within the sinus seven ribs are counted, the majority of which are provided. 


with delicate furrows on their tops. 

_ The dimensions of this specimen are as follows :— 
’ Entire length of the shell . ee , , . . 125 mm. . 
Length of the dorsal valve. .©  . °~.° . a, lay . 15, 
- Entire breadth of the shell . : : ? ‘ , 125, 
Thickness of both valves : | ; ‘ : - 65 ,, 


_ There can be no doubt, I think, as ‘i the ¢ aiaitai of the identification of ‘this 
specimen with U. jabiensis. The specific value of the features by-which it is distin- 
guished from U. timorensis scarcely requires further confirmation. I know of no 
intermediate shape by which it might be connected with Beyrich’s species. 

‘Uncinulus jabiensis has been quoted from the upper division of the Productus 
- limestone by Waagen, and from the permian Otoceras beds of Djulfa by G, v. Arthaber. 
:  Remarks.—Gemmellaro in his memoir on the permian fauna of the Fusulina 
limestone of Sicily (Fasc. IV, pt. I, Palermo, 1899) published the descriptions of 
three new species of Uncinulus, namely, U. velifer (p. 259, Tav. XXVI, figs. 51—57), 
U. Amor (p. 260, Tav. XXVI, figs. 58—61), U. siculus [p. 261, Tav. XXVI, figs. 
64—68, (?) 62, 63]. ‘ It must, however, remain undecided, whether they are in reality 
more than varieties or simple modifications of U. timorensis and U. jabiensis. It has 
been urged by Gemmellaro that U. velifer is easily distinguishable from all other 
congeneric species by the presence of longer ribs which reach from the apical 
region to the periphery of the shell. This view is by no means correct. The intimate 
connection between the typical U. timorensts, with a smooth cardinal region, and 
U; velifer and U. posterus, with their surface almost entirely covered with ribs, has 
been demonstrated by the study of a very considerable number of specimens from 
Chitichun No, I. (more than sixty), which indubitably, by gradation, assume the 
characteristic. ornamentation of U. velifer. A glance at Pl. X, fig. 8, of my memoir 
on the fauna of Chitichun No. I (pt. 3 of this volume) will at once show the close re- 
semblance between this figure and Gemmellaro’s illustration of U. veljfer (especially ' 
figs. 55 and 57). No doubt, if certain typical, or what might be considered typical, 
shapes of U. ¢imorensia and U..velifer are selected, the more distinct ornamentation 
of the apical region in the latter species might be considered as a specific peculiarity, 
but I:do not admit this difference to be a valid ground for separating them 
specifically, or of sufficient value to counterbalance the great resemblance ~~ 
present in all their dispositions and characters. | 
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Nevertheless I prefer, for the present at least, to abstain from uniting the two 
ander the single denomination of the Asiatic shell, until varieties with a smooth 
apical region have been discovered in the permian rocks of Sicily. In this respect — 
I follow Schellwien, who has retained the name of JU. velifer for his specimens 
from the permocarboniferous strata of the Bastern Alps. 

A similar difference of opinion may be expressed with reference to the specific 
claims of UV. sicuius and U. Amor. ‘The differences between U. Amor and U. jadiensis 
consist in the smaller size and more globose shape of the former species. The speei- 

-men represented on Pl. XXVI, fig. 62, of Gemmellaro’s memoir, which that author 
doubtfally refers to U. siculus, appears still more similar to U. jabéensis. With the 
latter species Gemmellaro’s illustration agrees in the pentagonal outlines and in the 
character of the sinus and ornamentation. Aceording'to the measurements given by 
Gemmellaro, the type-specimen of this illustration ought to be transversely oval, a 
length of 18 mm. corresponding to a breadth of 19 mm., and to a thickness of 9 mm. 
But if these measurements were supposed to be correct, the drawing would be 
entirely misleading, representing, as it does, 8 shell 15 mm. in length, 18 mm. in 
width, and 11 mm. in thickness. 

Not having had the opportunity of examining any specimens of Uncinulue from 
Sicily, it would be difficult for me to decide whether the example, which has been 
referred by Gemmellaro with some reserve to U. sieulus, ought im reality to be iden- 
tified with U. jabiensis. There is little doubt, however, as to the intimate resen- 
blance existing between certain examples of Uncinulus from Sicily and Waagen’s 
Indian species. 


CAMAROPHORIA PURDONI Var. GIGANTEA, Diener, Pl. II, fig. 18. 


(18P7. Camarophoria gigantea, Diener. The permocard. faune.of Chitichun No I. Palsont. Ind., ser. XY, 
Himalayan Foss.,, vol. I, pt.-3, p. 72, LX XLI, figs. 5, 7, 10. 

In my description of Camarophoria gigantea, I-did not omit to refer to the several 
difficulties in the way of a satisfactory ddkermination of its specific claims with regard - 
to its very close relationship to -C. Paredow, Dav. As appreciable differences be- 
+ween the two species, the remarkable sise and the larger number of ribs in.C. gi- 
gantea were noticed, and special stress was laid on the fact that no intermediate 
— types between. the two forms were -known to me. 

Having examined and compared a large number of specimens of C. Purdpni sand 
-C. gigantea, which were collected in 1899 by Walker, I am now very much afraid 
that they will have to be merged into a single species. The result of my examina 
fion was, that in different examples of Camarophoria Purdon and C. gigantea the 
number of ribs is so variable, that it can no longer be considered as constituting an 
appreciable difference between them. I must admit that, if we cast a glance at the 
specimen chosen for illustration (Pl. II, fig. 18), which in its size and outline 
closely agrees with C. Purdoné, the number of ribs (24 in the dorsal valve) ds the 
same a8 in many typical examples of C. gigantes. 
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_ Camarophoria Purdoni, Dav., it is true, does not appear to have attained the 
large proportions of a full-grown C. gtgantea, but size, as has been justly remarked by 
Prof. Davidson, cannot be made use of as a earn character between neces 
which otherwise closely resemble each other. | 

I consequently prefer to admit but one species, venanine C. gtgantea as a 
variety of C. Purdon. | 


CAMAROPHORIA cf. SEMIPLICATA, Gemmellaro, Pl. IT, fig. 7. 


1849. Camarophoria semiplicata, Gemmellaro. La Fauna dei caleari con:Fusulina della valle del F. Sosio, 
Fasc. IV., Pte. I, p. 267, Tav. XXVII, figs. 830—42. 

1899. C. solitaria, Gemmellaro. Ibidom, p. 269, Tav. KXVII, figs. 26—29. 
_ _ The identification of a single specimen with Gemmellaro’s species is not perfectly 
sure, as I had no examples from Sicily available for comparison. Thus my deter- 
mination is based on Gemmellaro’s figures and description only, a rather unsafe 
ground, when one has to deal with a group so difficult as the carboniferous and 
permian Rhynchonellide. 

My specimen is of small size, strongly asymmetrical, elongated, provided 
with a very strongly vaulted dorsal valve, and with a distinctly developed sinus and 
mesial] fold. 

The ventral valve is ‘regularly and moderately vaulted. Its sinus takes rise at 
about half the length of the shell and is slightly produced at the front. The dorsal 
valve is much more strongly inflated, and its mesial fold is considerably elevated 

above the steeply inclined lateral parts. The anterior — is } smooth in both 
valves. 

The ribs begin at about half the length of the shell and extend to the margin 
as very prominent, sharp, radiating coste. Ofthese, three occupy the mesial fold 
and two the corresponding sinus, thus producing a triplicate frontal line. On the 
lateral parts of each valve there are two ‘Tibs on either side, the internal one being 
the more prominent. 

The beak of the ventral valve having been partly broken off, the dental plates 
are exposed within the apex. The beak is rather thick, and smooth spaces extend on 

each side forming an indistinct false area.. Not the slightest trace of marginal 
expansions has been noticed. | 

The measurements of this specimen are as follows :— 


Entire length of the shell : : ; : . limon. 
Length of the dorsal valve ‘ ° ° ‘ : ‘ - 9 4 
Entire breadth of the shell ‘ ; : i : . en 
Thickness of both valves ‘ : ; = 4 ee: 
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Gemmellaro, while admitting the very close silealins of Camarophoria 
semiplicata with C. Schlothetmé, v. Buch, considers them to be distinguished by the 
followiug features. The apical angle is more acute in C. semiplicata, and the 
beak more distinctly pointed. The greatest breadth of the shell is never ‘situated 
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in the anterior portion, as in C. Schlotheims. The dorsal fold ‘is nearly always 
asymmetrical and ornamented with more prominent and diverging ribs. With the 
exception of the pointed beak, which has been partly broken off, all these dis- 
tinguishing characters of C. semiplicata are clearly represented in my specimen. 
The more or less marked presence of a false area-is scarcely a character of importance, 
as it is chiefly a matter of convenience whether we term the smooth spaces on 
both sides of the apex in Camarophoria asort of false area or not. 

Although I cannot positively assert that the present specimen and Prof, Gem- 
mellaro’s Sicilian examples really belong to the same species, they are certainly 
very nearly allied to one another. This remark applies with equal reason to 
C. solitaria, Gemmellaro, the specific claims of which do not appear to me to have 
been clearly established. I must confess, that I cannot ‘see any difference of impor- 
tance between my Himalayan example and the type-specimen of Gemmellaro’s illus- 
trations. The difference in the proportion of length to width between the two 
shells is not more pronounced than one is accustomed to meet with in other amps 
of Brachiopoda, which belong to the same species. 


CAMAROPHORIA GLOBULINA, Phillips, Pl. II, fig. 6. 


_ 1834. Terebratula globulina, Phillips. Encyclop. Met. Geology, vol. IV, P). ITI, fig. 3. 
' 1846. Camarophoria globulina, King. Annals of Nat. Hist., vol. XVIII, p. 28. 
- 1850. Camarophoria globulina, King, Monograph of the permian foss. of England. Transact. Palsnto- 
graph. Soc., vol. I1I, p. 120, Pl. VII, figs. 22—26. 
1868, Camarophoria globulina, Davidson. Monograph of the British fos. Brachiopoda, pt. IV, p. 37, 
: 3 Pl. II, figs. 28-81. 
1888. Camarophoriu globulina, Waagen. Salt Range Foss. Palwont. Indica, ser. XIII, vol. I, Productus 
Limestone Foss., p. 443, I'l. XXX, figs. 13, 14. 
--1894. Camarophoria Globulina, Netechajew. Die Fauna der permischen Ablagerangen des oestlichen Theiles 
b dea europwiechen Russlands. Trudy of the Imper. University of Kasan, vol. XXVII, pt. 4, 
p. 182, Pl. V, fig. 13. — 
* 1900. Camarophoria globulina, Schellwien. Die Fauna der Trog kofelechichten i in den Karnischen Alpen und 
den Karawanken, Abhandl. Geol. Reichs-Anst., XVI, p, 98, Taf. XIV, figs.5,6. 
Vide also the synonyms for C. rhomboidea, Phillips, (Geology of Yorkshire, vol. II, p. 222, Pl. XII, figs. 
18—-20). 


I cannot but consider the little shells, one of which has been figured on PI. IT, all 
identical with Phillips’ well-known European species. — 

My type-specimen resembles more closely the British examples, which have been 
figured by King and Davidson, than the Indian ones from Waagen’s Salt Range col- 
lections. Among the specimens of Camarophoria, figured by Davidson, there is none 
to which the present specimen agrees more closely than the example of C. rhomboidea 
which has been illustrated on Pl. LIV, fig. 20, of Davidson’s monograph. 

It is moderately large, of globular shape, exactly ‘as wide as long, and. provided 
with strongly inflated valves. The small incurved beak has been partly broken off in 
all my specimens, thus exhibiting the dental ‘plates. The dorsal valve i is a little more 
strongly vaulted than the ventral. In both valves distinct sculpture is restricted to the 
marginal region. -The shallow and slightly produced sinus is divided by a mesial 
fold, ‘which causes the front line to ascend in a biplicate wave. 
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On each of the lateral parts two folds are developed. — | 
. There are no traces of marginal expansions observable. In the dorsal valve the 
‘presence of a median septum, which occupies one-third of the entire length, of the 
shell, is distinctly noticed. 
' ’. The measurements of this specimen are as follows :— 


Entire length of the shell ne. a . ° ; ° 12 mm. 
Length of the dorsal valve : js ss te wer ° 10 ,, 
Entire breadth of the shell . ‘ ‘ ° 8 ; ee Wy, 
Thickness of both-valves . ; : : Bote i. ~'ees ; 8 iy. 


Much difference of opinion exists with regard to the identity of Camarophoria 
globuline and C. rhomboidea, Notwithstanding L. de Koninck’s and Waagen’s state- 
ments to the contrary, I am disposed to follow the view of Prof. Davidson and 
Schellwien, who unite the shells from the mountain limestone and from the permian 
system under a single specific denomination. Their resemblance is, indeed, so great, 
that the difference, which, according to Waagen, is constituted by the shape of their 
respective ventral valves, can barely be considered as of specific importance. 


NOTOTHYRIS TRIPLICATA, Diener, Pl, I, figs. 11,12. 
1897. Notothyris triplicata, Diener. The permooarbon. fauna of Chitichun No. I. Palwont. Indica, ser. 
XV, Himalayan Foss., vol. I, pt. 3, p. 78, Pl. XIII, figs. 1, 2. 

* ‘When publishing my description and figures of this interesting species, I expressed 
a regret that all’: my efforts had proved ineffectual in making out its internal 
characters. Thus it was only on the analogy of its external shape, that it could be 
‘placed in Waagen’s genus Notothyris. Among the materials which since then have been 
collected by Walker, NV. triplicate i is very richly represented. After having sacrificed 
a large number of specimens for the investigation of their internal characters, 
I have at last succeeded in making visible the brachial apparatus of the dorsal 
valve. 

‘Tts arrangement is identical with’that noticed by Schellwien in Alpine and 
‘Russian representatives of the genus Nofothyris. It completely agrees with the 
excellent illustration of a transverse section of Notothyris exilie, Gemmellaro, 
‘which has been figured by Schellwien on PI. XVI, fig. 16 A, of his memoir on the 
_ permocarboniferous fauna of the Eastern Alps (Abhandl. K. K. Geol. Reichs-Anst., 
XVI, Bd., p. 102). The section exhibits the loop of the crura supporting a 
‘median longitudinal ridge, a peculiarity of the sub-family of Centronelline. This 
median ridge extends both towards the apical region and front-margin. Among 
the materials from Chitichun No. I, specimens of Brag¢hiopoda, in which the inter- 
nal characters can be. observed, are ‘quite an exception, the overwhelming” majority 
of casts being filled up . completely with so spathic a, matrix that polished sections 
are of very little use, — 

The most important specific Radial by which | N otothyris triplicate is 
distinguished from ‘other congeneric forms is its peculiar ornamentation,.: three 
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high and sharp frontal folds being developed in the middle portion of the ventral 
valve. Among the material collected by Walker, examples have, however, been 
found, in which the two folds separating the frontal and lateral parts are but very 
little more strongly developed than the remaining folds. These specimens, one of 
which has been illustrated on Pl. II, fig. 11, show a cértain affinity to N. Warthi, 
Waagen, but are always distinguished from that species by the presence of a 
mesial rib in the ventral valve, whereas in NV. Warthi the mesial portion of the 
ventral valve is oecupied by. an intercestal depression. 

The identity of Notothyris, Waagen, and Rostranteris, Gemmellaro, has been 
completely proved by the investigations of Schellwien. 

Among Walker’s fossil materials from Chitichun No. I, the genus Notothyrie is 
rather richly represented. There are altogether four species, which may be safely 
assigned to that genus, two of them being identical with Sicilian forms. 


NoTOTHYRIS MEDITERRANEA, Gemmellaro, Pl. II, figs. 14, 13. 


1899. Rostranteris mediterraneum, Gemmellaro. La fauna dei calcari con Fusulina della Valle del F. Sosio, 
Fasc. IV, Pte. I, p. 244, Tav. XXVI, figs. 1—6 ; XXVII, fig. 59. 
1899. Rostranteris inflatum, Gemmellaro. Ibid., p. 245, Pl. XXV, figs. 42—45 ; XXX, fig, 43. 

The identification of four specimens from the permian limestone of Chitichun 
No. I with Gemmellaro’s Sicilian species does not seem in any way doubtful, as 
far as one can judge from the excellent illustrations given by the Italian author. 

The general outline of my specimens is elongately oval, with a slightly 
compressed posterior portion and a distinctly triplicate frontal wave. The two 
valves are unequally vaulted, the ventral valve being deeper than the dorsal. 
The ventral valve is strongly arched both in longitudinal .and transverse directions. 
Its beak is large, prominent and truncated by an oval. foramen. The triangular 
fissure is entirely concealed below the apex. 

On the front-margin two strong folds of the ven tral valve meet three corre- 
sponding folds of the dorsal valve ina W-shaped line. On the lateral parts of the 
ventral valve one more fold is noticed on each side. These lateral folds are very 
short and in one of my: specimens only indistinctly developed. Gemmellaro 
does not mention the presence of lateral folds in his Sicilian examples, though they 
appear to be represented in two of his illustrations (Pl. XXVI, figs. 2 and 5). The 
posterior portion of the shell is perfectly smooth in both valves, the folds in the ventral ~ 
valve taking rise at about half its length and those in the dorsal valve being still shorter. 

The measurements of the two figured specimens are as follows :— 

Fig. 14. Fig. 15. 


Entire length of the shell . ,; ee . 165 mm. 10 mm. 
Length of the dofsal valve... ‘ ‘ ‘ 145 , 8 =~ ,; 
Entire breadth of the shell. ‘ . ‘ ° ~125 , #868 
Thickness cf both valves ‘ : ‘ ; ‘ ~ 10. = 65 ,, 


. Newmber of specimens examined.—4. 
Remarks. —The importance of the elongately Sumnreaal shape of the anterior 
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portion as a character of specific value is questionable. Gemmellaro regards it as a 
feature by which it may be distinguished from Rostranteris inflatum. I am not, 
however, quite so certain as to the absolute value of this character in the forms 
under discussion, as in.one of my Himalayan examples (fig. 15) the anterior portion 
of the ventral valve is decidedly more gibbous than in the Sicilian specimen illus- 
trated on P!. XXVI, fig. 5, of Gemmellaro’s monograph, thus forming a passage 
from the typical Rostranteris mediterraneum to B. inflatum. 

If the separation of the two species ought to be maintained, as has been 
advocated by Gemmellaro, the name Rostranteris (recte Notothyris) tnflatum must 
be changed, this denomination having been assigned to a species of the Salt Range 
Productus limestone by Waagen (I. c., p. 384). 


NOTOTHYBIS EXILIs, Gemmellaro, Pl. II, fig. 16, 


1899. Rostranteris exile, Gemmellaro. La fauna dei calcari con Fusulina della Valle del F. Sosio, Fase. IV, 
Pte. I, p. 243, Pl. XXV, figs, 68-~70 ; KXVII, fig. 60; XXX, fig. 42. 

1900. Notothyris exilis, Schellwien. Die Fauna der Trogkofelachichten in den Karnisohen Alper und 
den Karawanken Abhandl. K. K. Geol. Reichs-Anst., XVI, p. 108, Taf. XV, figs. 18—17. 


This species is distinguished from Notothyris mediterranea by its more slender 
and compressed shape, by the absence of a distinct sinus in the ventral valve, and 
by its short folds, which are restricted to the vicinity of the front-margin. 

The single specimen among my Himalayan materials which can ‘be attributed 
to Notothyris exilis, agrees very closely with Gemmellaro’s type-specimens, with 
the single exception that its shape is a little less distinctly pyriform. In this charac- 
ter of its outline it agrees perfectly with the majority of the Alpine examples, 
which have been illustrated by Schellwien, exceeding them, however, considerably 
in its dimensions. Gemmellaro’s largest type-specimen ‘is also slightly inferior in 
size. The folds are strongly marked, though very short, especially so in the dorsal 


valve. 
The measurements of this specimen are as follows :-- 


Entire length of the shell . — a ee -18 mm. 
' Length of the dorsal valve. : ; : ; ; Z -115 ,, 
Entire breadth of the shell . ° ° boxe . » O65 ,, 
- Thickness of both valves ‘ ‘ . ° é e. @ °F a 


As has been stated by Sechellwien, Noftothyris exilie is more easily distin- 
guished from its allies than all the other congenerie forms. There can consequently 
be but little doubt as to its being represented among the permian fauna of the lime- 
stony crag of Chitichun No. I. 


NororHyRis WALxERI, nov. sp., Pl. IT, fig. 18. 


I regret to say that the materials of this new species at my disposal are very 
scanty, only a single although perfectly preserved specimen being contained in 
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Walker’s collections. Ihave discovered a very nearly allied form among A. v. 
Krafft’s collections from an.exotic block near Malla Johar in the Balchdhura region, 
the fauna of which will be described in the following chapter. By an examina- 
tion of the present specimen, however, the characters of the new species have 
been fixed with sufficient clearness to justify its eon under a — 
designation. 

This species is very easily distinguished from all other congeneric forms 
by. its peculiar shape. The general outline of the shell is difficult to define. It is 
elongately oval as seen in the dorsal aspect, but almost semi-circular as seen in the 
lateral view. The two valves are of very unequal size. The dorsal valve is flat 
and not inflated, the ventral one very strongly vaulted in the longitudinal and 
still more so in the transverse direction. Its transverse section is considerably 
higher than broad, and helmet-shaped. A short distance in front of the apical 
region a three-edged termination of the mesial portion of the valve is distinctly 
marked. A sharp crest in which the lateral parts unite at an angle of 60 degrees, 
corresponds to the median line. A low secondary ridge or fold runs parallel 
to the median crest on each side. . To these three folds only very small marginal 
indentations correspond in the front, which exhibits a pentagonal outline. 

The beak is thick and large, strongly incurved and firmly appressed to the 
apex of the dorsal valve, so as to conceal entirely the triangular fissure of the 
ventral valve. It is truncated by a large, oval foramen. 

The dorsal valve is nearly flat and entirely smooth. 

‘Both valves are omamented. with numerous. but delicate imbricating strise of 
growth, which cover all parts of. the. shell, from the point at which the median 
crest-fold commences. 

The measurements of my type-specimen are as follows :— 


Entire length of the shell pies Se ; : e ‘ - 16°65 mm, 
~ Length of the dorsal valve : g ; . . 14 . 

Entire breadth of the shell ‘ ; ‘ ; : ; . 10 > 

Thickness of both valves.  _—.« : : : : ; . 12 ss 


The general shape of this specimen is so singular and widely different from 
other congeneric species, that a special enumeration of its features of distinc- 
tion appears barely necessary. The internal characters of the specimen being 
unknown to me, it is only on the analogy of its external shape that I place it in 
Waagen’s genus Notothyris. The question whether it ought better be attri- 
buted to Motothyris or to Hemiptychina will be discussed in the description of a 
second species, very closely allied to the present one from A. v. Krafft’s collections. 


HEMIPTYCHINA — Waagen, PI. IT, fig. 3. 


1882. Hemiptyehina sublavis, Waagen. Salt Range Fosa., Palwont. Indica, ser. XIIT, vel. I, Productus 
Limestone Foas., p. 364, Pl. XXVII, figs. 1—8. _ 


Walker’ 8 specimens: from Chitichun No. I are provided with the same ovoid 
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outlines, the strongly inflated valves and the vaulted, barely indented fronteline, by 
which the specimens from the Salt Range eens limestone are distinguished 
from their allies. 

My specimens are rather variable in shape and proportions. Among forms 
of an elongatély oval shape one specimen is met with in which the length and 
breadth of the shell are almost equal. Ino all my specimens the vaulted frontal 
line exhibits no trace of marginal indentations. 

' I have not been able to discover the presence of dental plates in the ventral valve 
and consequently believe my identification of the specimens in question with Hemi- 


ptychina justified. 
The measurements of the figured specimen are as follows :— 
Entire length of the shell . ; : ‘ ‘ ° ‘ 17°5 mm. 
Length of the dorsal valve . ‘ a” : ° - 1b , 
Entire breadth of the shell . oe ‘ ‘ ‘ 138 - 
Thickness of both valves ‘ : eo” xg z ‘ 10 Sy, 


Number of specimens examined.—4. 

Remarks.— Hemiptychina subla@vis is quoted by Waagen from the lower Produc- 
tus limestone. He admits, however, the recurrence of “specimens very similar to 
the present species’? in higher beds of the Productus limestone series of the Salt 
Range. This fact is rather unfavourable to his theory, that all the species of 
Hemiptychina in the Productus limestone form a developmental series, which is 
characterized by the successive apparition of folds on the shell. :. In this opinion I am 
afraid Prof. Waagen has been mistaken. The presence of forms with a perfectly smooth 
front-margin together with strongly plicated ones, such as Hemiptychina inflata, 
Waagen, in the Chitichun limestone is a very strong argument to the contrary. 


DIELASMA ELONGATUM, Schlotheim, Pl. I, fig. 9; Pl. I, fig. 4. 


1816. Terebratulites clongutus, Terebratulites complanatus et Terebratulites latus, Schlotheim. Denkschr. 
Kgl. bayrisch. Akad. d. Wissensch. Muenchen, vol. VI, p. 27, Pl. VII, figs. 7, 9, 12—14. 

1850. Epithyris elongata, King. A monograph of the permian fossils of England. Transact. Palsonto- 
grapb. Soc., vol. III, p. 147, Pl. VI, figs. 30—45, 

1858. Terebratula elongata, Davidson. British Fossil Brachiopoda, vol. II, p. 9, Pl. I, figs. 5, 7, 12—14, 
18—22. 

1861. Terebratula elongata, Geinitz. Die Dyas, p. 82, Taf. XV, figs. 14—38. 

1870. Terebratula elongata, Quenstedt. Petrefactenkunde Dentschlands, Brachiopoden, p. 425, Taf. L, 
figs. 104—-116. 

1882. Dielasma elongatum, Waagen. Salt Range Fossils. Palmont. Indica, ser. XIII, vol. I, Productus 
Limestone Fossils, p. 342, Pl. XXV, fig. 10. 

1894. Dielasma elongata, Netschajew. Die Fauna der permischen Ablagerungen des oestlichen Theiles des 
europ@ischen Rueslands, Trudy of the Imper. University of Kasan, vol. XXVII, No. 4, p. 185, 
Pl). V, fig. 16. 


The preceding list of synonyms might easily have been enlarged considerably, 
but the quotations given with reference to the present species are sufficient to prove 
that it is the common European Dielasma elongatum from the Zechstein, with which 
my specimens, I believe, must be identified. 

The shells referable to D. elongatum are rather variable in size and shape. Two 
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varieties can be a among them. Types of each variety have been chosen 
for illustrations. 

The first type, which is represented by the example illustrated on Plate II, 
fig. 4, is of small size and agrees in all its characters: with the variety from the dolo- 
mites of the middle Zechstein of Pcessneck in Saxony. I am at a loss to detect 
any difference between my Himalayan specimen and those which have been figured 
by Geinitz (especially Pl. XV, fig. 14). Nor could I perceive the’ smallest 
distinguishing features after comparison with many specimens of that shell from 
Poessneck, which belong to the collections of the Paleontological Museum of the 
Vienna University. My figured Himalayan example resembles this variety from 
Poessneck most closely, both in its average size, its flat shape, which thins 
out quite gradually towards the front, and in its distinctly attenuated apical 
region. In its external characters it also very closely resembles Hemiptychina 
pseudoelongata, Schellwien (Abhandl. K. K. Geol. Reichs-Anst., XVI, Bd., p. 107, 
Taf. XV, figs. 27—29), especially the specimen illustrated on Plate XV, fig. 28, 
from which, however, it differs by the pranes of very — _—— dental 
plates. 
' ‘The second type is salad by the specimen illustrated on Plate L fig. 9. It 
somewhat resembles the example from the middle Zechstein of Pcessneck, which has 
been illustrated by Geinitz on Plate XV, fig. 25, or still more closely the British 
specimens of the narrow yaRELY, figured by King on Plate VI, - 31, 35 and 89 
of his monograph. — 

Whereas the byiteal or normal forms-of D.. Guidiiee are alent near the 
middie, in this variety the greatest breadth is situated in the anterior portion of the 
shell.” The shell is very flat in front and provided with a sharp anterior margin. 
The apical region is attenuated, the ventral valve evenly curved in the transverse 
direction and without any trace of a mesial sinus. In the last-mentioned character 
my type differs from the British types of D. elongatum, in which a gradually 
depressed or shallow sinus is always present, although it becomes hardly percep- 
tible in certain middle-aged and young shells. It agrees, however, in this respect 
with the above-quoted example from Poessneck, and with Waagen’s specimens 
from the Productus limestone, in which “a median depression extending from near 
the beak to the frontal region and corresponding to the bend in ‘the frontal line, is 
totally absent.” 

The measurements cf aks two ty pe-specimens are as follows: — 

Pl..I,fig-9. Pl. I, fig. 4. 


| Entire length of the shell . — . is 8 9 55 rien 14:5 min 
Length of the dorsal valve . ge Wy FRE. te 3 
Entire breadth of the shell . : ; 165, | ll, 
Thickness of both valves .. .) ok 47 6-5, 


Remarks.— Although Dielasma alan is one of the chief leading fossils of 
the permian Zechstein in Western Europe, it is certainly not restricted to beds of 
permian age only. It only needs a glanee at the long list of Russian localities, from 
which it has been quoted by Netschajew, to convinee one of the large ‘vertical 
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distribution of this species. My friend Prof. Tschernyschew informs me. that 
D. elongatum is certainly represented among his materials from the Uralian 
Schwagerina limestone of upper carboniferous age. 

My opinion is that both Waagen and L. de Koninck have greatly Sverre the 
stratigraphical value of a very narrow interpretation of species among the sub-genera 
of Terebratulid@, such as Hemiptychina, Déelasmina and Dielasma, and that after 
all Davidson was entirely justified in admitting a recurrence of the majority of 
forms of Dielagma in the carboniferous and permian systems. 


DIELASMA sp. ind. aff. HASTZFORME, de Koninck, Pl. IT, fig. 1. 


Among the large number of species of Dzelasma which have been proposed 
by L. de Koninck some are distinguishable with so great difficulty and only by 
differences of such very small importance, that I have not been able to arrive at a 
decided opinion as to the affinities of my Himalayan shells. Not wishing to burden 
nomenclature with a new name, and mindful of the very small stratigraphical 
value of Dielasma, I have considered it best to refer my examples provisionally to 
the carboniferous species, which in its general characters it most nearly resembles. 

My shells are of an elongately oval, obscurely pentagonal outline, and of large 
size. The greatest breadth is situated a little in front of the middle of the length. 
Both valves are regularly curved, but the dorsal one is somewhat less strongly 
vaulted. The beak is moderately produced, but slightly incurved, and truncated 
by an oval foramen, which slopes obliquely forwards. It is appressed to the apex 
of the dorsal valve, so as to conceal the deltidium entirely. The lateral portions 
of the beak are comparatively small and bordered by indistinct ridges. No trace of 
a mesial sinus is noticed in the ventral valves of any of my specimens. The 
frontal region is less distinctly truncated than in L. de Koninck’s type-speci- 
“mens of Dielasma hasteforme, de Kon. (Faune du calcaire carbonifére de la 
Belgique, Annales du Musée d’histoire naturelle de Belgique, Bruxelles, 1887, 
T. XIV, pt. VI, p. 19, Pl. I, figs. 36, 37, Pl. II, figs, 10O—25), from the mountain 
limestone of Belgium. lL. de Koninck describes the frontal margin of the latter 
as forming a horizontal line for some distance. This is not the case in my 
Himalayan shells, but the front is very slightly curved anteriorly, recalling in 
this respect the example of Dielasma hastatum var. ficus, M‘Coy, which has 
been illustrated by Davidson on Pl. I, fig. 13, of his monograph on the British 
carboniferous Brachiopoda. From this type my: specimens, however, differ by 
their more distinctly oval outline and by their smaller apices. 

The measurements of the figured specimen are as follows :— 


Entire length of the shell . , ¥ ; ; . ‘. = 80+ yin: 
' Length of the dorsal valve ; : : ; . s . 365 
- Entire breadth of the shell . : : : : . 127 
_ Thickness of both valves, ; : : : a 16S +3, 


.. Number of specimens examined.—3. 
Go 2 
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_ . Remarks.—My Himalayan species recalls Dielasma hasteforme, de Kon,, from 
the mountain limestone of Belgium, without, however, being absolutely identical 
with it. IfI were inclined to follow L. de Koninck’s interpretation of species in 
Dielasma, I should probably be obliged to introduce a new name for my Chitichun 
species, as it is distinguished from all other congeneric forms by a few subordi- 
nate details, to which, in my opinion, a varietal importance only ought to be 
accorded. 


DreLasMa PLICA, Kutorga, Pl. II, fig. 2. 


1842. Terebratula plica, Kutorga. Verhandlungen Kais.ruas. Mineral. Ges., p. 26, Taf. V, fig. 11. 
1862. Terebratula plica, V. vou. Moller. Geological and Palzontological notes, etc. Gornaj Journal IV, 
p. 63, PI. I, figs. 3—6. 
1899. Dielasma plica, Frech. Lethea paleozoica, II, Bd., Taf. 47c, fig. 5. 
1900. Dielasma sp. ind. (?), Schellwien. Dig Fauna der Trogkofelkalke in den Karnischen Alpen und den 
_ Karawanken. Abhandl. K. K. Geol. Reichs-Anst., XVI, p. 105, Taf. XV, figs. 18, 19. 

. This species, belongs to a group of forms characterized by a strongly vaulted 
ventral valve and by a very flatly arched dorsal valve. Terebratula bovidens, 
Morton, from the coal-measures of North America is the prototype of.this group, 
which in Eurasia is represented by 7. pléca, Kutorga. Both description and 
illustration of the type-specimen of the Russian form of Kutorga are so unsatis- 
factory, that I should certainly not have been able ta identify my Himalayan shells, 
had not the beautiful plates accompanying Prof. Tschernyschew’s monograph of 
the upper carboniferous Brachiopoda of the Ural rendered Kutorga’s memoir almost 
superfluous. From all the Salt Range species which belong to the group of 
Dielasma bovidens, my Himalayan specimen is ee by the presence of a 
sharply impressed ventral sinus. 

The general shape of my type-specimen is pyriform and strongly elongated. 
The greatest breadth is situated in the middle of the length of the shell. The 
ventral valve is strongly vaulted, especially so in the vicinity of the beak and 
of the front line. In the transverse direction it is more flatly arched. A deep 
impression extends all along the median line of this valve from the apical region 
to the front, where it corresponds to a small emargination. 

- he beak is short and thick, distinctly bent over and pierced behind 
its apex by a large foramen, corresponding in its position exactly -to the 
foramen in Dielasma hovidens, Mort., and D.. truncatum, Waag. From both 
sides of the foramen indistinct ridges extend down along the lateral parts of 
the beak for some distance, marking off a broad and tolerably well-defined false 
area. : 
The dorsal valve is very flatly arched in the longitudinal but strongly vaulted 
in the transverse direction. In the latter direction the profile of this valve is 
nearly semi-circular. Thus the line in which the two valves meet is rather strongly 
marked laterally. From near the apex a distinct, perfectly straight ridge or edge 
extends to the front and there corresponds to the sharp impression in the middle 
of the ventral valve, The presence of this ridge is not due to an accidental 
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malformation of the specimen during the process of fossilisation, as might be 
supposed, but is a well-marked character of Déelasma plica, as may be seen from 
an examination of the Russian specimens which have been illustrated by Tschernys- 
chew on Plate IV of his above-quoted monograph. 

The substance of the shell, which has been partly -preserved, exhibits under 
the lens a very closely arranged and delicate granulation. 

Of the internal characters of the shell only two strongly developed dental 
plates of the ventral valve can be seen through the translucent matrix of the 
fossil, | | | | 

- The measurements of my specimen are as follows :— 


Entire length of the shell : ’ | ; : . 28 mo. 
Length of the dorsal valve .. ees ; ee e Ro” 4) 
Entire breadth of the shell . : a ; ; se igs 


Thickness of both valves . , . 2 : : . 185,, 


Remarks.—Dielasma sp. ind. from the permo-carboniferous rocks of Carniola 
is most probably identical with the present species, as has been suggested by 
Schellwien, whose opinion was based on the insufficient figures and descriptions of 
Dielasma plica given by Kutorga and Val, von Mceller. The illustrations of 
the ‘Alpine examples agree very closely with those of D. plica given by Prof. 
on eenens 


RICHTHOFENIA (?), sp. ind., Pl. II, fig. 17, 


The presence of the interesting genus  Richthofenia, Kayser, in the permian 
limestone of Chitichun No, I can not as yet be asserted with full certainty. But 
" among the materials collected by Walker a fragment has been discovered which 
probably belongs to the larger valve of a Richthofenia. In consideration of 
the interest which is attached to the presence of this genus in strata of anthra- 
colithic age, I think myself justified in describing and illustrating the fragment, 
which, according to my opinion, might be referred 2 the large valve of a Richt- 
hofenia. 

~ The external shape of my fragment is irregularly conical, the = sills 
having been broken off completely. Its transverse section is transversely oval. ‘The 
fragment is filled up entirely by a compact matrix, in which no trace of the original 
structure of the shell has beén preserved. The surface of the fragment, however, 
partly exhibits the ornamentation found in typical representatives of the genus 
Richthofenia. It is rugose and covered with numerbdus irregular, concentric 
wrinkles, which bear a few prominent spines, resembling most nearly the spine: 
bearing tubercles in Productus, 

_ I have not been able to notice a punctate shell-structure. 

My fragment, though not sufficiently well preserved to allow of an exact 
determination, so strongly recalls Richthofenta in some of its external characters, 
that I cannot avoid referring it to that genus. 
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ECHINODERMATA. 
PoreRiocrinvs (?), sp. ind. Pl. IT, fig. 20. 


‘The reference of certain fragments of stems in Walker’s collections to the genus 
Poteriocrinus is purely provisional. All that I can say in favour of my determi- 
nation is ‘that the stems closely resemble forms which have been attributed to 
that genus by Waagen. 

The stems are small, of moderate thickness, provided with a narrow canal of 
circular outline, and ornamented with numerous delicate, radiating furrows. They 
resemble most closely the fragments of stems which have been quoted from the 
permian Otoceras beds of Djulfa by G. v. Arthaber. 


ANTHOZOA., 


AMPLEXUS CORALLOIDES, Sow., var. ABICHI, Waagen et Wentzel, PI. II, 
figs, 24—28. 


1878. Amplerus coralloides, Abich. Eine Bergkalkfauna aus der Arazesuye bei Djalfa in Armenien, p. 84, 
Pl. XI, fig. 10, p. 85, Pl. X, fig. 12, Pl. XI, fig. 15 (var. genieulata). 

1879. Amplexus sp. ind., Val. v. Moller. Neues Jahrb. f. Min., etc., p. 287. 

1887. Amplerus Abichi, Waagen et Wentzel. Salt Range Foss. Palsont. Ind., ser. XIII, vol. I, Productus 
Limestone Foas., p. 903. 


1897. Amplexus sp. ind. aff. A. Abiché, Diener. The permocarb. fauna of Chitichun No. I. Palsont. 
Indica, ser. XV, Himalayan Foss., vol. I, pt. 3, p. 83, Pl. XITI, fig. 7. 

1900. Amplerus Abichi, G. v. Arthaber. Ueber das Palmozoicum von Hocharmenien und Persien. 
Peitrege zur Palwont. und Geologie Ocesterr.-Ungarns, etc., XII, p. 286. 

1901. Amplezus cf. Abichi, Enderle. Ueber eine anthracolithische Fauna yon Balia Maaden in Kleinasien. 
Ibidem, XIII, p. 95, Taf. VITI, fig. 5. 

In my memoir on the fauna of Chitichun No. I a few imperfect specimens of 
Amplecus have been compared to this species, their unsatisfactory state of preserva- 
tion forbidding a specific determination. Among the materials collected by Walker 
‘there is a small number of better preserved coralla which I do not hesitate to 
identify with Amplexus Abichs. 

The specific claims of Amplerus Abicht are very uncertain, notwithstanding 
the lengthened description given by Prof. Waagen. Val. von Meeller has strongly 
urged the advisability of maintaining Abich’s Armenian species as a distinct form 
differing remarkably, according to his opinion, from 4. coralloides, Sow. Dr. G. 
von Arthaber kindly furnished me with all the materials of 4. Abiché from his own 
collections from the permian rocks of Djulfa. Having had the opportunity of study- 
ing the Armenian type of species, I must confess my inability to see any of those 
distinctive features which V. von Mceller so emphatically announces. Waagen did 
not fail to observe the very close resemblance of Abich’s and Sowerby’s species, and 
rightly considers their separation rather difficult. ‘* The chief differénces,’’ he states, 
«“ consist in the septa being slightly longer and somewhat less numerous than in 
equal-sized specimens of 4. corallotdes; so that the present species can well be 
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considered as different, but must at the same time probably be taken as a direct 
descendant from the lower carboniferous species,” _ 

With regard to this statement I would observe that the length of the septa in 
one of my Himalayan specimens entirely agrees’ with that of typical specimens of 
Amplerus coralloides. Nor is the number of the septa a constant character of 
difference. In Arthaber’s specimens of the Armenian type of 4. <Abiché 26 to 28 
septa correspond to a diameter of 18 mm. This number differs somewhat from. that 
observed in my Himalayan examples, the septa numbering 28 to a diameter’ of 14 
and 30 to a diameter of 16 mm. In this respect they are more similat to the type of 
A. Abiché described by Enderle from the anthracolithic rocks of Balia Maaden in 
Asia Minor. His specimens, which, having regard to the charaeter of their epitheca, 
are undoubted examples of 4, Abiché, are characterized by a larger number of septa, 
30 septa corresponding to a diameter of 14 mm. and 34 to a diametér of Zl:mm. _. . 

Rothpletz (Die Perm-Trias-und Juraformation auf Timor und Rotti, Palgonto- 
graphica, 39 Bd., p.:70), who did not think the length and number. of septa suffici- 
ently: defined for a specific distinction of A. Abtchi and A. coralloides, distinguished 
the two species by the character of the epitheca, which, according to his opinion, in 4; 
corallotdes never has the remarkable longitudinal striation observed in 4. -Abiché. 
Enderle agrees with Rothpletz in overrating the importance of this character, : which 
is not constant, as has been ascertained by the examination of my Himalayan speci- 
mens. Among them examples are not rare in which the longitudinal striation is as 
strongly marked as in the specimens figured by Abich and Enderle, but every pas: 
sage or intermediate link. will be found connecting them withthe common shape of 
A. coratloides, exhibiting an epitheca which is covered by nfimerous wrinkles of 
growth only, but devoid of almost any longitudinal striz. — | 

In my opinion Amplexus Abichi and A. coralloides resembie one another 8 80 

closely even in characters of minor importance, that, until better evidence ta the 
contrary arises, I prefer to consider the Himalayan and Armenian types as varieties . 
of the widespread carboniferous species only, leaving it to future observers to Sa 
whether or not this is to be taken as a correct interpretation. 
- The largest specimens of 4, Abichi, described by A.bich, G. v. Arthaber and 
Enderle, had a maximum length of 75 to £0 mm.: My Himalayan specimens 
probably attained an equal size, but I cannot give exact measurements, the largest 
individuals not having. been preserved entire. Of the calix of the en 
especially nothing is known to me. 

A character in which -the longitudinal section of one of 3 my ees -speci- 
mens approaches Amplexus Wischerianus, Stuckenberg.(Korallen und Bryozoen der 
Steinkohlenablagerungen des Ural und des Timan, Mém. Comité géol. de la Russie, 
St. Pétersbourg, vol. X, No. 3, p. 189, Pl. IJ, fig. 8), is the remarkable irregular- 
ity in the distance and shape of the tabule, some of which are not horizontal but 
slightly concave: This character, however, is much more.strongly developed in the 
Russian species, which differs altogether from 4. Abichs Dy the Beeanice of very 
deep, circular constrictions in the polyparium. . e bone! eas. ; 
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ZAPHRENTIS BEYBRICHI, Rothplets, P). I, fig. 21. 


1865. Zaphrentis sp. ind. (P), Beyrich. Ueber eine Kohlenkalkfauna von Timor. Abbandl. Kgl. Akad. d. 
Wissansch, Berlio, 1864, p. 85, Taf. II, fig. 4. 

1892. Zaphrentis Beyrichi, Rothpletz. Die Perm-Trias-und J uraformation auf Timor und Rotti. Pala- 
ontographiea, 89 Bd., p. 69, Taf. XII, figs. 16, 21, 22, 26—29. 

‘There are two specimens of the genus Zaphrentis in Walker’s Himalayan 
collections from Chitichun No. I. They can be identified with great probability 
with Zaphrentis Beyricht from the permian rocks of Timor. 

The corallum is simple, elongately conical and slightly curved, with a toler- 
ably thick epitheca on its outer surface. It shows a distinct longitudinal striation 
and numerous wrinkles of growth, which are, however, considerably lower than in 


Amplezus Abicht, Waag. et Wentzel. Rothpletz does not mention the presence - 


of wrinkles encircling the corallum, although they are clearly represented i in the 
figure given on P]. XIII, fig. 21, of his memoir. 

The fan-shaped arrangement of the longitudinal strise, as described by the same 
author, cannot be clearly observed, as the surface of my type-specimen has been 
partly injured by weathering. The majority of longitudinal stris: seem to corre- 
spond to the inter-septal portions of the cell, but I do not think that this rule is 
without exception. 

The figure representing my type-specimen does not give a clear sine: of its 
external characters, as I have, unfortunately, been obliged to sacrifice the larger 
portion of the corallum in order to obtain sections of its internal structure. 

_ No trace of the‘calix having been preserved in any of my specimens, their 
identification has been chiefly based on the similarity of the internal structure, as 
exhibited in transverse sections, with the figures given by Rothpletz. 

_ Ina cross-section of my type-specimen I find 13 septa, reaching almost to the 
centre and 15 septa, which are but slightly inferior in length to the former. In 
the space between two septa a very short septum is inserted. Thus 54 to 56 
septa are counted altogether. The cardinal septum is very short, while the counter- 
septum reaches the centre. The two alar septa are laterally disposed, including a 
very obtuse angle of nearly 180 degrees. 

Neither a central columella nor a vesicular tissue have been observed. 

Rothpletz believes Beyrich’s type-specimen of Zaphrentis sp. ind. (1. -¢c., 
Pl. II, figs. 4 and 6), to be absolutely identical. with the present species. Martin 
(Sammlungen des Geologischen Reichs-Museums in Leyden I,  Beitrige zur 
Geologie Ostasiens und Australiens, p. 36), on the contrary, identifies it with 
anew species of dAmplexus, for which the new name A, Beyrichs is intro- 
duced, 

Zaphrentis Beyricht has been quoted from the permian rocks of Timor by 


Rothpletz, and from the permo-carboniferous limestone of Young-tchang-fu in 


Yunnan by L. v. Léczy (Wissenschaftliche Ergebnisse der Reise des Grafen Béla 
Szechényi in Ostasien, vol. III, pt. 4, p. 129). 
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CLISIOPHYLLUM (?), sp. ind., Pl. II, fig. 22. 


It is with considerable hesitation that Irefer a single fragment .o this genus. 
The identification is based on the character of the microssopic transverse section 
only. : 

The circular section, corresponding to a diameter of 15 mm., exhibits a thin 
epitheca and numerous (28 to 30) primary septa, which alternate regularly 
with short secondary septa. The cardinal septum is situated in a fossula, which is 
shorter than the majority of the primary septa. The septa do not reach the 
ecntral columella . 

It is not possible to distinguish in the transverse section whether the columella 
is provided with longitudinal furrows or not. 

The presence of a vesicular tissue is limited to the peripheral zone of the poly- 
parium. 


DIBUNOPHYLLUM (?), sp. ind., Pl. I, fig. 23. 


The fragment of a single corallum is provisionally and with much hesitation 
referred to the genus Déibunophylium, Nicholson, on account of the remarkable 
characters of its transverse section. 

The transverse section is of circular shape and exhibits a moderately thick 
epitheca. Twenty-six primary septa correspond to a diameter of 15 mm. With the 
exception of the cardinal septum, which is situated in a distinct fossula, all of them 
reach the central area. They alternate with short, secondary septa of irregular 
length. 

_ vesicular tissue is distinctly developed, but the dissepiments are not very 
abundant in the interseptal loculi. The central area is of an obscurely hexagonal 
shape, with a longer diameter of 4 mm.and a shorter of 2 mm. Although the 
structure of this central area cannot be made out ‘clearly from my insufficient 
materials, I have been able to distinguish a principal central lamella, corresponding 

exactly to the median axis of the pdlyparium, as a by the position of the 
cardinal and counter septa. 

The corallum itself is of very small size, with cylindro-conical outlines. The 
epitheca is covered with sharp, longitudinal furrows and annular wrinkles of an 
irregular character. There is a distinct constriction marked in the upper portion of 
my specimen, which probably may have been produced by calicinal gemmation, as 
has been described in Dibunophyllum vermiculare by Stuckenberg (Mém. Comit. 
géol. St. Pétersbourg, vol. X, No. 3, p. 216). 

The scarcity of specimens precluding the free use of the grindstone, I have 
not succeeded in arriving at a satisfactory determination either of this or of the 
preceding species, although there is some property, of the correctness of their generic 
identification. 
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PLEROPHYLLUM (?), sp. ind. 


1872, Pentaphylium, L.de Koninck, Nouvelles recherches sur les animaux fossiles du terrain carbonifére de, 
la Belgique, Mém. Acad. Royale de Belgique, p. 58. 

1890. Plerophylium, Hinde, Notes on the palwontelogy of Western Australia, Geol. Magazine, Decade III, 
vol. VII, p. 195. 

I am, unfortunately, unable to give an adequate figure of the Himalayan re- 
presentatives of this remarkable genus. The most important feature, namely, the 
presence of five prominently developed septa, is only visible in specimens in 
which the central area of the corallum is not reached by the septa. But the 
only specimen in which this character had been noticed, was unfortunately sacri- 
ficed in a fruitless attempt to get better polished sections. I must therefore 
abstain from giving any detailed descriptions, but confine myself to the statement 
that among Walker’s materials of Anthozoa the genus erREe is 8 probably 
represented. 

I prefer to accept the generic designation introduced by G. Hinde for a group of 
Tetracoralla, which belong to L. de Koninck’s genus Pentaphyllum, a term 
pre-occupied for a genus of coleoptera in 1821. Typical species of Plerophyllum have 
been described from the mountain limestone of Belgium and Western Australia, and 
from the permian Otoceras beds of Djulfa in Armenia by Frech (Beitrige zur 
Paleontologie und Geologie Oesterr.-Ungarns, etc., Bd. XII, p. 286). 

The fragmentary specimens, which I have placed in this genus, were of small 
size and conical shape, and provided externally with longitudinal furrows. 


FAUNISTIC RESULTS, 


The examination of Dr. Walker’s collections has resulted in some very important 
additions to our knowledge of the interesting fuuna of the permian limestone crag 
of Chitichun No. I. To 48 species, which were known to me in 1897, 28 more 
have been added, some of which are of the highest stratigraphical importance and 
admit of a much more exact correlation of the Chitichun fauna than did the 
paleontological data available in 1897. : 

According to the present state of our knowledge the fauna of the limestone verse 
of Chitichun No. I is composed of the following species :— 


Crustacea. 


1, Phsblipsia Middlemssss, Diener. 
2. Cheiropyge himalayensts, Diener. 


Cephalopoda. 
. Nautslus (Domatoceras) huntcus, Diener. 
. Aenasms carbonaria, Waag. 


. Popanoceras (Slacheoceras) Trimurtt, Diener. 
Cyclolobus Walkers, Diener. 
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Gasteropoda. 
7. Naticopsis, sp. ind. 


Lamellibranchiata, 
8. Avicubopecten aff. jabsensi, Waag. 


Brachtopoda. 
9. Productus cora, d’Orb. 
10, 5 semtreticulatus, Mart. 
ye 863 chilichunenses, Diener, 


12.. 5 cf. subcostatus, Waag. 
13. 99 gratiosus, Waag. 


14. sy cancrintformts, Tschernyschew. 
15. “s Abichi, Waag. 

16. mongolicus, Diener. 

17. Marginifera typica, Waag. 

18, Aulosteges tibeticus, Diener. . 


19. Lyttonta nobslis, Waag. 

20. Spiriferina octoplticata var. fastigata, Schellw. 

2.1, 5 Margarsta, Gemmell. 

22. Spirifer fasciger, Keys. (= musakheylensis, Dav.). 
2%. 4, Wynnet, Waag. 

24. »  ttbetanue, Diener. 

25. Martsnia ef. glabra, Mart. 

26. », elegans, Diener (= Destefanos, Gemm.). 
27. », nucula, Rothpletz. 

28. »  semiplana, Waag. 


29. 5, acutomarginalis, Diener (= Semiramés, Gemm.). 
30. contracta, Meek et Worth. 

$1, Retiowlaria ef. lineata, Mart. 

32, ss pulcherrima, Gemm. 

33. 5s tnequilateralss, Gemm, 

84. Spirigera (Athyrts) Royssit, Lév. 

35. 5 expansa, Phill, 

36. ” rr suberpansa, Waag. 

37. : captllata, Waay. 


88. Spirigeretla grandss, Waag. 

39. 53 Derbyi, Waag. 

40. 4 pertumida, Diener. 

41. Retzta (Hustedta) grandtcosta, Dav. (=remota, Eichwald.). 
42. Uneinella cf. indica, Waag. 

43. Enteletes Tschernyschefi, Diener. 
44. 9 Waagent, Gemm. 

45. ps subequivalris, Gemm, 

48, Terebratulotdea ef. depressa, Waag. 
47. Uncinulus timorensts, Beyr. 

48. ” jabiensss, Waag. 

49. Camarophoria Purdoni, J:av. 


60. - Purdons var. gigantea, Dienen 
51. és cf. semiplicata, Gemm. 
52. s globulsna, Phill. 
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58. Camarophorta aff. crumena, Mar‘. 

54. Hemiptychsna sublevis, Waag. 

55. Hemsptychsna sparstplicata, Waac. 
56. ie hemalayensis, Dav. 

57. 9 tnflata, Waag. 

58. Dselasma elongatum, Schloth. 

59. » pbica, Kut. 

60. » btpler, Wuag | 

61. » Sp. ind. aff. hastaforme, Kon. 
62. Notothyrss triplscata, Diener. 


63. ‘s mediterranea, Gemm. 
64. ss extlts, Gemm. 
65. ‘s cf. subvesteutaris, Dav. 2 
66. ‘i Walkers, Viener. 
67. Richthofenia, sp.ind. - 
Bryozoa. 
68. Fenestella, sp. ind. 
Crinoidea. 


69. Potersocrinus, sp. ind. 


Spongie. 
70. Amblyssphonella aff. véstculosa, Kon. 


Anthozoa. 


71. Amplexus corallotdes var. Abichs, Waag. et Wentz. 
72. Laphrentis Beyricht, Rothpletz. 

73. Clistophyllum, sp. ind. 

74. Dibunophyllum, sp. ind. 

75. Pterophytium, sp. ind. 

76. Lonsdalesa sudtca, Waag. et Wentz. 

Altogether 76 species, among which the Brachiopoda numbering 59 species 
by far predominate, both in species and in individuals. Although they com pose 
noarly five-sixths of the entire fauna of the limestone crag of Chitichun No. I, they 
stand in stratigraphical importance far behind the small number of ammo- 
nites which have been found associated with them. Those ammonites permit 
the geological horizon of the Chitichun limestone to be fixed with full certainty. 

In this respect the discovery of Xenaspis carbonaria, Waag., in the limestone 
erag of Chitichun No. I, by Walker is of chief interest. It has been stated by ° 
Noetling that Waagen was mistaken in quoting this ammonite from the so-called 
‘* Cephalopoda bed ”’ of Jabi, but that the main layer of Aenaspis carbonaria is in 
the topmost beds of the middle Productus limestone, corresponding to Waagen’s 
Kalabagh beds. | 

In my memoir on the fauna of Chitichun No. I (part 3 of this volume) 
it has been demonstrated that the distribution of identical species indicates a 
homotaxis of the Chitichun limestone with the upper division of the middle 
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-Productus limestone (Virgal and Kalabagh beds) in the Salt Range. Among 47 
species 24 were found to be identical with such forms as occur in the upper 
division of the. middle Productus limestone. Of these 5 were found not to extend 
‘into higher strata, whereas the rest had been quoted by Waagen both from the 
middle and upper Productus limestone. But there was nota single species of the 
upper Productus limestone identical with a Chitichun form which did not also 
occur in the middle Productus limestone. The affinity of the Chitichun fauna 
consequently appeared to be more intimate with the middle than with the upper 
Productus limestone. This evidence seemed to be corroborated by the occurrence 
of three species identical with forms from the Amb beds and Katta beds, which, 
according to Waagén, do not extend in the Salt Range into higher divisions of the 
“Productus limestone series. 

This result of my examination of the fossil materials collected in 1892 has not been 
altered by my recent examination of Walker’s collection. The number of species 
identical with forms from the upper division of the middle Productus limestone 
(Virgal and Kalabagh beds) has increased to 27, of which 23 occur also in the upper 
Productus limestone. But no species of the upper Productus limestone has been 
met with, which is not common both to the middle and upper divisions of the 
Productus limestone series. To the three species identical with such forms from 
the Katta beds, which, according to Waagen, do not extend in the Salt Range into 
the middle Productus limestone, a fourth (Uncinella cf. indica) has been added. 

Thus, from the general character of the fauna, the homotaxis of the Chitichun 
limestone with the upper division, or—from the presence of Xenaspis carbonaria— 
rather with the topmost beds of the middle Productis limestone of the Salt Range, 
seems to be clearly established. 

So far there is no reason for any change in my correlation of the Chitichun 
fauna with Indian fauns of permian age, as proposed by myself in 1897. Iam, 
however, bound to confess that the affinities of the Chitichun fauna to those of 
Europe have not been correctly interpreted, and that my examination of Walker’s 
materials is apt to lead in this respect to results remarkably different to those 
deduced in my first memoir. 

In that memoir (pt. 8 of the present volume) the conclusions at which 
I arrived with regard to the stratigraphical position of the Chitichun fauna were 
summed up as follows :-— | 

“The Chitichun limestone is approximately homotaxial with the upper division 
of the middle Productus limestone (Virgal and Kalabagh beds) in the Salt Range. It 
probably corresponds in age to the permo-carboniferous horizon (Artinskian stage) in 
Russia, but the description of the Brachiopoda from the Fusulina limestone of Sicily 
must be awaited before it is possible to decide whether it does not hold a slightly 
higher position in the stratigraphical sequence than the Artinskian deposits.” 

This mistake of correlation is the legitimate outcome of an erroneous inter- 
pretation of the stratigraphical position of the Salt Range Productus limestone. 
The supposition “that the entire Productus limestone forms a series, which cannot 
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be separated from the carboniferous system and that the Fusulina-bearing Amb 
beds certainly belong to the latter,’’ was not my fault. I followed the, majority 
of European palzontologists in this, and my error was due to the ignorance of the 
leading palseontologists as to the right means of correlating rock-equivalents of 
anthracolithic age in Europe and in India. 

Waagen believed the Productus limestone to be permian, but to represent the 
entire permian system. He consequently correlated the lower Productus limestone 
and the Katta beds of the middle Productus limestone with the Artinskian stage 
of Russia, considering them as permo-carboniferous. The paleontological investi- 
gations of Nikitin, Frech and Tschernyschew raised doubt as to the validity of 
this correlation. The affinity of the fauna of the lower Productus limestone 
to those of the upper carboniferous rocks of Russia and the Ural Mountains and of 
the Carnian Fusulina limestone of the Eastern Alps induced Rothpletz (Palzeonto- 
graphica, vol. XXXIX, p. 63), Frech (Die Karnischen Alpen, p. 372), Oldham 
(Manual of the Geology of India, 2nd Edn., p. 125), and Suess (Denkschr. kais. Akad. 
d. Wissensch. Wien, math. nat. Cl., vol. LXI, p. 439) to correlate the lower Produe- 
tus limestone with upper carboniferous rather than with permo-carboniferous beds. 
In the meantime Tschernyschew called attention to the strongly marked affinities of 
the faunze of the middle Productus limestone and the Artinskian stage. On palzeon- 
tological grounds he tried to prove that the entire middle Productus limestone ought 
to be synchronised with the Artinskian strata of Russia. 

In admitting this homotaxis I merely followed the almost unanimous judg- 
ment of European geologists. The equivalence of the Chitichun limestone to the 
Virgal and Kalabagh beds in fhe Salt Range having been clearly demonstrated, 
the necessity of correlating it with the Artinskian stage of Russia was obvious. 

I have been convinced of the incorrectness’ of this correlation both by the 
recent reports of Dr. Noetling on the classification of the Productus limestone and 
of the Ceratite formation in the Salt Range, and by my own examination of the 
fossil materials collected by Walker. 

In 1896 Dr. F. Noetling, in a preliminary note on the glacial boulder beds of 
the Salt Range (Neues Jahrb. f. Min., Bd. ITI, pp. 61—86), announced that there were 
no true carboniferous or permo-carboniferous strata represented in the Productus 
limestone series, which, according to his opinion, must be correlated with the upper 
division of the permian system, vts., the German Zechstein only. This announcement 
naturally produced a sensation among paleontologists, and led to new discussions 
of the problem of correlation. The general equivalence between the Amb beds 
and the Carnian Fusulina limestone of upper carboniferous age on the one side, and 
between the middle Productus limestone and the Artinskian strata of Russia on the 
other, had been asserted by Frech and Tschernyschew, and on their authority 
had been admitted by the majority of geologists. 

From this position Noetling both departed and advanced. Ina second paper 
(Beitrage zur Geologie der Salt Range, insbesondere der permischen und triadis- 
chen Ablagerungen, Neues Jahrb. f. Min. Beilagebd., XIV, 1901, pp. 369—471) he 
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reported the discovery cf Xenaspis carbonaria, Waag., in the topmost bed of. the 
middle Productus limestone. The importance of this discovery consists in the fact 
that the famous Cephalopoda of permian age, which had first been described by 
Waagen, are not restricted to the upper Productus limestone, but that one of the 
most interesting species of triassic aspect, and with ceratitic sutures, has its main 
layer in the Kalabagh beds of the middle Productus limestone. With this discovery 
all the arguments in favour of a correlation of the middle Productus limestone 
with the Artinskian stage fall to the ground. Ammonites with ceratitic sutures 
are entirely absent in the Artinskian stage. Their presence points even more 
clearly to the younger horizons of the permian system, than does the first appearance 
of more highly developed ammonites to the permo-carboniferous stage. 

As we have learned since Davidson’s and L. de Koninck’s publications, many 
years of study have not enabled geologists to establish with certainty the correlation 
between the several faunze of the Productus limestone and of extra-Indian deposits. 
The imperfection of Waagen’s work was mainly due to his ignorance of the exact 
stratigraphical sequence of the beds of the Productus limestone formation and to 
the fact that a number of Cephalopoda from his supposed Jabi beds were mainly 
forms of the middle Productus limestone. The misinterpretation of the relation of 
the fauna of the middle Productus limestone to the permian faunw of Europe has 
been corrected by Noetling. The limit between what is tobe strictly referred to 
permian and older deposits in the Salt Range may yet remain an open question; but 
to the true position of the middle Productus limestone in the standard stratigraphi- 
cal scale Noetling’s discovery of the main layer of Yenaspts carbonarta gave a 
decisive clue. 

Thus all the evidence proves that the upper division of the middle Productus 
limestone holds a rather high stratigraphical position in the permian system and 
must probably be placed on a higher level than the permian Fusulina limestone of 
Sosio in Sicily. The equivalents of the Chitichun limestone, which is homotaxial 
with the upper division of the middle Productus limestone (Noetling’s zone of 
Xenodiscus carbonarius) must consequently be looked for in the permian brackish 
and inland sea deposits of Russia, corresponding to the German Zechstein, not in 
the Artinskian stage of the Ural Mountains. 

The correlation of the middle Productus limestone with the European Zechstein 
involved a number of disputed questions in all of which the ammonites recently 
discovered by Walker in the Chitichun limestone point to the right interpretation. 
The discovery of Xenaspis carbonaria and of a true representative of the genus 
Cyclolobus in the Chitichun fauna clearly proves this fauna to be younger than 
permo-carboniferous. 

In my memoir on the fauna of Chitichun No. I (pt.3 of this volume), I. — 
not failed to notice the grave objections to which the statistical method of correlation 
is open, especially where this correlation must rely almost entirely on Brachiopoda 
alone, “ which very generally do not keep strictly to an exact geological horizon and 
therefore can be used only in rare cases as reliable documents(for an identification of a 
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narrowly limited geological stage or zone.” At the time when that memoir was 
written, no Cephalopoda had been discovered in any of the divisions of the 
middle Productus limestone, and one single ammonite only, Stacheoceras Trimurts, 
had been collected by myself in the Chitichun limestone. This ammonite, however, 
though of high stratigraphical importance, was found to belong to a genus whch is 
equally distributed in permo-carboniferous and in permian faune. Moreover, no 
description of the rich brachiopod fauna of the Fusulina limestone of Sicily had as 
yet appeared by which the affinities of the Chitichun fauna to that of Sosio might 
have been elucidated. : 

In 1899 the first part of Gemmellaro’s monograph on the permian Brachiopoda of 
Sicily was published. The description of some important groups—Productida, 
Coralliopside, Strophomenide —must still be awaited before the affinities of the 
faunse of Sosio and of Chitichun No. I can be clearly understood. Notwithstanding 
this defect, which is increased by Gemmellaro’s exceedingly narrow interpretation of 
species, the relations of the Chitichun fauna to that of Sosio appear to be closer than 
to the Artinskian fauna. With the latter the Chitichun fauna has twelve species 
of Brachiopoda in common, two of which (Spirifer Wynnei, Waag., and Martinia 
semiplana, Waag.) are doubtful. The sub-orders of Helicopegmata, Ancistropegmata 
and Ancycopegmate alone are represented in the fauns of Sosio and Chitichun by 
twelve or perhaps even fourteen species, which are common to both of them. These 
species are— | 

Spriferina Margarite, Gemm. 
Spirifer Wynnei, Waag. (=Sp. stculus, Gemm.). 
Martinta elegans, Dien. (= M. Déstefanot, Gemm.). 
» . acutomarginalis, Dien. (= M. Semtramis, Gemm.). 
Reticularia cf. lineata, Mart. 
‘i pulcherrima, Gemm. 
o tnaquilateralss, Gemm. 
Enteletes Waagens, Gemm. 
» subequevalytes, Gemm. 
Camarophorta semiplicata, Gemm. 
Notothyrts mediterranea, Gemm. 
3 exiles, Gemm. 


To these species Spirtferina octoplicata var. fastigata, Schellw., and Uncinulus 
jabiensis, Waag., may be added as doubtful. 


The relations of the Chitichun fauna to that of the permo-carboniferous Trogko- 
felschichten of Carinthia and Carniola, which has been recently described by 
Schellwien, are less intimate. The following ten species can be quoted as . 
identical :— 

Produetus cora, D’Orb. 
9 eancrintformes, Tschern. 
»  semereteculatue, Mart. 
‘5 grattosus, Waag. 
Speriferina octoplicata var. fasttgata, Schell w. 
Spirifer Wynnes, Waag. : 
Retrenlarta lsneata, Mart. 
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Hustedsa grandscosta, Dav, (=remota, Eichwald). 
Camarophorta globulina, Phill, 
Notothyvts extlts, Gemm. 

The occurrence of two more species of the Chitichun limestone, Aulosteges 
ttbetteus, Dien., ard Dielasma plica, Kut., is doubtful. Spirifer tibetanus, Dien., is 
represented in the Trogkofelschichten by the var. occidentalis, Schellw. 

In comparing the faune of the Chitichun crag and of the Fusulina limestone 
of Sicily, we must not overlcok the fact that these two sediments have not been 
deposited under similar conditions, The Fusulina limestone of Sosio is composed of 
two divisions, the organic remains of which differ considerably. The ammonites 
are chiefly restiicted to the lower division, the ‘“Calcare compatto.”’ In the 
upper division, the “Calcare grossolano,” ammonites are exceedingly rare, 
but Brachiopoda abound, especially forms with thick shells, as they are peculiar 
to the vicinity of reefs. 

The fauna of the Chitichun crag does not suggest the idea of a reef deposit. 
Brachiopoda with thick shells (Richthofenia) are exceedingly rare. The most typical 
representatives of this group (Geyerella, Scacchinella, Megarhynchus), which abound 
in the “Calcare grossolano,’”’ are completely absent. So are the Fusuline, whereas 
single corals (Amplexus, Zaphrentis) are very common. Nor does the Chitichun 
limestone contain any traces of coarse breccia or conglomerate, such as might be 
expected in the vicinity of a shore-line. | 

A very peculiar feature in the Chitichun fauna is the extraordinary abundance 
of Spirigera (Athyris), which is absent both in the permian rocks of Sicily and in 
the Trogkofelschichten of the Eastern Alps. | 

I do not, however, believe that the Chitichun limestone should be placed on a 
level with the Fusulina limestone of Sicily. So far as it is possible to Judge from its 
Cephalopoda, the Chitichun fauna appears to be geologically younger. Ammonites 
with ceratitic sutures such as Xenaspis carbonaria, or with complicated sutures, such 
as Cyclolobus Walkert, speak clearly in favour of a homotaxis of the Chitichun 
limestone with true upper permian strata of Europe. 

In my memoir on the fauna of Chitichun No. I (p. 101), the probability of a 
correlation of the Chitichun limestone with the permian rocks of the island of Timor 
has been discussed. Twelve species of Brachiopoda were found to be identical in both 
faunz. The number of identical species of all classes of fossil remains is now increased 
to fourteen. To the Brachiopoda, which have been enumerated in my above-quoted 
memoir, two species of corals, Amplexus coralloides var. Alichi, Waag. et Wentz., 
and Zaphrentis Beyrichi, Rothpl., must be added. It was only on account of the 
occurrence of a species of Cyclolobus in the permian rocks of Timor, that I came to 
the conclusion that they ought to be placed on a slightly higher level than the 
Chitichun limestone. The discovery of Cyclolobus Walkert among the material 
collected by Walker in 1899 has rendered this view untenable. On the principle 
of establishing correlation of horizons by identity of the fossils, all the evidence 
at present goes to prove that the permian limestones of Chitichun No. I and of Timor 


are homotaxial. 
I 
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The number of forms identical with the permian Otoceras beds of Djulfa in 


Armenia is still remarkably small, It:amounts to the following four species only :— 


Productus Abtcht, Waag. 
Reticularta pulcherrima, Gemm. 
Uncinulus jaliensis, Waag. 
Amplexus corallosdes var. Abiche, Waug. et Wentz. 

This fact is the more astonishing in that in both rock-groups the genus 
Spirigera (Athyris) is most numerously represented. Not a single species of 
the interesting developmental series of Spirigera protea, Abich, and its allies has, 
however, been recorded from the Chitichun limestone. 


At the time when my memoir on the fauna of Chitichun No. I was published | 


eight species of Brachiopoda had not been found outside the crag of Chitichun No. I, 
and were consequently considered as elements peculiar to its fauna. Since then this 
number has been considerably reduced. Now only four species out of ic remain 
‘unrecorded from other countries and localities. These species are— 
Spirigerella pertumsda, Dien. | 
Camarophoria Purdont var. gigantea, Dien. 
Notothyris treplscata, Dien. 
3 Walkers, Dien. ° . 
The occurrence of Aulosteges tibetieus, Dien., in the permo-carboniferous Trog- 
kofelschichten of the Eastern Alps and of E£nfeletes Tschernyscheffi, Dien., in the 
permian Sosio limestone of Sicily is as yet somewhat doubtful. | 
The evidence afforded by the two species of ammonites which were , col- 
lected by Walker, together with Noetling’s discovery of the true horizon of Yenaspis 
carbonarta in the Productus limestone of the Salt Range, is sufficiently strong to 
affect my view as to the correlation of the Chitichun limestone with permian beds 
of other countries, and obliges me to consider the latter as about homotaxial with the 
permian rocks of Timor and as slightly younger than the Sosijo limestone of Sicily. 
Iam therefore compelled to admit the correctness of Noetling’s statement that 
there is at present no proof of the existence of a fauna of Srauiskian age in the 
Himalayas. | 
There is, however, one case in which I east agree with Noetling’s view. 
From a preliminary inspection of Walker’s materials, Noetling (1l.c., p. 446) was 
led to the opinion that two faunz of different ages were mixed together in the 
Chitichun limestone, an older one with Productus semireticulatus, Mart., and a 
younger one, which might possibly be homotaxial with the fauns of the middle and 
upper Productus limestones. Thus he endeavoured to show that beds of car- 
boniferous and perman age had been aqneeret together in the crag of Chiti- 
chun No. I. 
To me this appears to be a misinterpretation of the true character of the Chiti- 
ehun fauna, mainly due to the prejudice that Productus semireticulatus indicates a 
carboniferous age of the beds in which it occurs as one of the leading fossils. 


If the presence of Productus semireticulatus together with a majority of permian. 


species is to be considered as a decisive proof of a mixture of two faune of different 
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ages, we are forced to suppose an equal mixture in the fauna of Timor, where 
Productus semireticulatus is likewise associated with a majority of permian species. 

The testimony of the fossils themselves may be called against such 
assertions. In my own collections from Chitichun No. I there is a rock-specimen 
containing ventral valves of Productus semireticulatus and P, chitichunensis, a 
species which is most probably identical with a permian one from Timor. I can 
assert, moreover, on the ground of personal knowledge of the crag of Chitichun No. I, 
that Productus semtreticulatus is not restricted to certain parts of the crag, but 
equally distributed throughout the entire mass of white, or white and red, limestones. 
The possibility of two or more stratigraphical horizons being mixed together within 
a crag which marks a zone of structural disturbance cannot be denied, but this 
theoretical possibility must in a given case be supported by facts before it can be 
taken as a substantial basis for further conclusions. | 

Both from my personal knowledge of the locality in question and from my 
examination of the fossil materials I am convinced of the fact that the Chitichun 
fauna described in the foregoing pages is the fauna of a single distinct horizon, 
which corresponds in age to the topmost beds of the middle Productus limestone 
of the Salt Range and takes a higher place in the Permian of the European standard 
than the Sosio limestone of Sicily and the Rothliegende of Germany. 

I am perhaps right in supposing that Dr. Noetling was chiefly led to his 
hypothesis of an assemblage of two different faunee—a carboniferous anda permian 
one—in the Chitichun limestone, by my incorrect correlation of the Chitichun fauna 
with the Artinskian fauna of Russia, and that he will maintain his view no longer, 
since our. difference of opinion about the homotaxis of the Salt Range Productus 
limestone has been settled in favour of his conclusions. 

The names and stratigraphical distribution of all the species of Chitichun fossils 
which have been found in other countries are shown in the cee tabular 
statement :— 


12 
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Statement showing the distribution of the Chitichun Permian Fauna 
in other regtons. 
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Spirigera capillata, Waag. ,. ‘ 
Spirigerella grandis, Waag. . 
3 | Derbyi, Waag. . ; 
Retzia (Hustedia) grandicosta, Dav. 
Uncinella of. indica, Waag. : 
Enteletes Waageni, Gemm. , 
»  Subsequivalvis, Gemm. 
Terebratuloidea of. depressa, Waag. 
Uncinulus timorensis, Beyr. Z 
ee jabiensis, Waag. ‘ 
Camarophoria Purdoni, Dav. ° 


‘ cf. semiplicata, Gemm. 
- globulina, Phill. , 


Hemiptychina sublevis, Waag. . 

ss sparsiplicata, Waag. 

Ks himalayensis, Dav. . 

Pe " inflata, Waag. ° 

Diclasma elongatum, Schloth. . 

»  biplex, Waag. ‘ 

»  plica, Kutorga . Z 
Nototbyris mediterranea, Gemm, 

5 exilis, Gemm. . ; 


‘i cf, subvesicularis, Day. 


Xenaspis carbonaria, Waag. Z 


Amplexus coralloides var. Abichi, Waag. - 


et Wentz. 
Zaphrentis Beyrichi, Rothpl. e 


Lonsdaleia indica, Waag. et Wentz. 
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II.—PERMIAN FOSSILS FROM THE EXOTIC BLOCK No. 9 IN THE 
NEIGHBOURHOOD OF MALLA SANGCHA E.G. 


During the months of July and August, 1900, the late Dr. A. von Krafft spent 
six weeks in the frontier district of Malla Johar, and found it to abound with exotic 
blocks. Among them some blocks of permian age were discovered. 

The' permian limestone is described by A. v. Krafft, in his memoir on the exotic 
blocks of Malla Johar, as a massive, light grey and red, marble-like crinoid limestone 
with many cleavage-planes. Large sections of crinoid stems form a most character- 
istic feature. Blocks of this age rarely exceed 30 to 50 feet in diameter. They were 
chiefly traced in the hills to the N.-W. and W. ofthe Kiogarh-Chitichun Pass. 
One of the blocks only, which has been marked as E. B. No. 9 ‘on the map accom- 
panying Dr. A. von Krafft’s memoir, is of larger dimensions. It yielded a large 
number of fossils, the majority of which are tolerably well preserved and permit a 
satisfactory identification. 

A. provisional list of fossils, based on a cursory scamntion of the materials from 
this locality, was communicated by myself to Dr, v. Krafftin July 1901, and is given 
on p. 141 of his memoir. 

My subsequent examination has not obliged me to correct any of the identifica- 
tions given in that list, but has proved the fauna of this exotic block to be still richer 

in species, confirming my statement as to its permian age. 


LAMELLIBRANCHIATA. 


AVICULOPECTEN cf. HIEMALIS, Salter. 


_ 18665. Avieulopecten hiemalis, Salter. Paleontology of Niti in the Northern Himalayas, by J. W. Salter 
and H. ¥. Blanford. Caloutta, p. 55, Pl. V, fig. 14. 
. 1897. Aviculopecten hiemalis, Diener. The permian fossils of the Productos shales of Garhwél and 
Kumaon, Palewont. Indica, ser. XV, Himalayan Foss., vol. 1, pt. 4, p- 9, pt. V, figs. 10, 11. 

The incomplete fragment of a left valve is provisionally and with much hesita- 
tion referred to this common species of the permian Productus, or Kuling, shales. of 
the Central Himalayas on account of its external sculpture. In its ornamentation 
the present fragment agrees completely with my type-specimen of 4. héemalis 
from Kiunglung E. G., exhibiting three different classes of ribs, which are 
unequal in strength and size, and very numerous concentric lines of growth. As, 
however, the umbonal region of my fragment has been entirely broken off, an exact 
determination is quite impossible, the number of species which are provided 
with a similar sculpture being fairly large. Avteulopecten Kokscharoffi, Vern., 
A, Bouei Vern., A, Draschet, Toula, 4. e@gypliacus, Walther, are among such. 
species, to which the present fragment might be compared with as ‘much right 
as to A. hiemalis. 

Number of specimens examined.—1. 
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“ Lerorrenia, sp. ind. 


The installs iiapiaial of a right valve may be referred with some hesitation 
to the genus Letopteria on account: of its external similarity to certain types, such as 
L. hirundo, de Kon., or L. navicula, de Kon. A specific determination is impossible. 
My fragment is of large size, exceeding 40 mm. in length. It is provided with a 
large, strongly-arched umbo, which is directed towards the anterior wing. The valve 
is strongly vaulted along its median line, sloping very gradually to the posterior 
wing but very steeply to the anterior one. Neither of the wings has been 
preserved. | 

Number of specimens examined.—1. 


Lima sp. ind. aff. RETIFERA, Shumard, Pl. III, figs. 1, 2 


There are two specimens of this species in A. von Krafft’s colleetion, a single 
right valve and a complete example consisting of both valves, but without 
wings. 
The complete example is nearly equivalve, the left valve being a little inferior 
in size to the opposite one, but not more than is the case in many species of Léma- 
tula. Its shape is obliquely oval and of: nearly equal length and height. Both 
valves are equally and moderately vaulted and markedly inequilateral. The anterior 
margin forms a broad curve and is continuous with the regularly rounded ventral 
margin, which passes into the posterior margin at an obtusely rounded-off angle. 
From this angle the posterior margin ascends in a nearly straight line, passing 
gradually into the furrow which separates the posterior wing from the remainder of 
the shell. The apex is somewhat posterior in its position, little prominent beyond 
the hinge-line, but distinctly incurved. 

In my example consisting of both valves the wings have been broken off en- 
tirely. In my second specimen, which is represented by a single right valve, only 
slight traces of the anterior wing have been noticed. But the posterior wing is toler- _ 
ably well preserved. It is high, narrow, and marked off from the remainder of the 
shell by a slight sinuation. Its surface is perfectly smooth. 

Both valves are covered with a very distinct radiating sculpture. This sculpture 
consists of simple, almost equally strong costs, which originate in the apex and 
extend to the ventral margin. The ribs are not sharp but rounded on their tops 
aud narrower than the intercostal valleys. ‘The number of ribs is from 18 to 20 on 
one valve. The radiating sculpture is crossed: by very numerous and delicate con- 
centric or incremental lines, | . 

The measurements of the complete specimen are as follows :— 


Entire length of the shell 3 ® : : oe 2] mm. 
99 height gp ° ° ® ° . ° 22 
Thickness: of both val ves e ® e ° ° 9 » 


The shell which bears the greatest eeaalaas to the present species is Lima 
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retifera, Shumard. How far the two species resemble each other may be seen from 
@ comparison of my illustrations and of the figures of ZL. retjfera, as given by Geinitz 
(Carbonformation und Dyas in Nebraska, Pl. II, figs, 20, 21) and Meek (Geolo- 
gical Survey of Illinois, vol. V, Paleontology, Pl. XXVI, fig. 2, and Palzontology 
of Eastern Nebraska, in Meek and Hayden’s Final Report upon the U: S. Geol. 
Surv. of Nebraska, Washington, 1872, Pl. IX, fig. 5). They are, however, certainly 
not identical. The Himalayan shell is considerably larger, and its ornamentation 
differs by asmaller number of ribs—twenty-five being present in the American 
species—which are rounded above, not angular, as in LZ. retifera. 

In the latter character our species agrees with Lima retiferiformis, Netschajew 
(Die Fauna der permischen Ablagerungen des oestlichen Theiles des europzischen 
Russlands, Trudy of the Imperial University of Kasan, T, XX VII, pt. 4, p. 192, 
PL. VI, figs. 18, 19). From the latter species it is, however, easily distinguished by 
its other characters, which induced the Russian author to separate his form from JZ. 
retifera. Lima kazanensts, Netschajew, (Pl. c., p. 193, Pl. XI, fig. 6) is also among 
the nearest allies of my Himalayan shell, but the great difference in size makes 
distinction fairly easy. | 

Among the Lamellibranchiata from the permian Fusulina limestone of Sicily, 
Lima subretifera, Gemmellaro (La fauna dei calcari con Fusulina della valle del F. 
Sosio, Fasc. III, p. 227, Pl. XXIV, fig. 11) seems to be nearly allied to our 
Himalayan species, from which it differs by its smaller dimensions and by a trun- 
cated, instead of a regularly rounded, anterior margin. 

The affinity of the present shell to other species of Zima is rather distant. 
Lime Haueriana, L. de Koninck (Monographie des Foss. carboniféres de Bleiberg, 
Bruxelles, 1873, p. 93, Pl. III, fig. 32), though exhibiting a remarkable similarity in 
its sculpture, differs in its general shape by being considerably higher than long. 
Lima Footei, Waagen (Salt Range Foss., Palzeont. Indica, ser. XIII, vol. I, Productus 
Limestone Foss., p. 298, Pl. XX, figs. 14, 15), is more elongately oval and covered 
with more delicate and numerous ribs, some of which reach the apex of the shell. 


GASTEROPODA, 


NATICOPSIS KHURENSIS, Waagen, Pl, III, fig. 3. 


1880. Naticopsis hurensis, Waagen. Salt Range Foss. Palzont. Indica, ser. XIII, vol. I, Product. 
Limestone Foss., p. 100, Pl. IX, fig. 10. 
This species is represented in A. v. Krafft’s collection by a single, but fairly 
well-preserved, specimen, which permits of accurate determination. 
The measurements of this specimen are as follows :— 


Entire length of the shell _. : ‘ e % ; . 43 mm 
Greatest breadth of the shell ‘ ; ; ; ° - 40 ~,, 
Height of the last volution at the aperture ; ‘ . 86, 
Breadth of the aperture ; : : ° 2 24 ,, 
Apical angle ; ° ea. 118° 
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My specimen agrees in every respect so perfectly with the figures and descrip- 
tion of Naticopsis khurensis, as given by Waagen, that a detailed enumeration of 
its characters is scarcely necessary. The slightly prominent and angular shelly part, in 
which the two lips of the aperture unite anteriorly, is especially well marked and 
closely resembles Waagen’s illustration (1. c., Pl. IX, fig. 10d). ‘The inner lip is 
smooth, flattened and only slightly thickened, thus exhibiting the principal characters . 
of Nattcopsis, as stated in M‘Coy’s diagnosis of this genus. 

The embryonal portion of the innermost volution has not been preserved. 

Professor Waagen considers Naticopsis simlaénsis, Guembel, as the species which 
is most nearly allied to the present form, and from which, in his opinion, it can 
only be distirfguished by the less flattened sutural part of the whorls. I am, however, 
not so certain whether the character mentioned by Waagen can really be claimed 
as a distinguishing feature between Wattcopsis khurensis, Waag., and N. simlaénsis, 
Guemb. Geheimrath C. v. Guembel’s illustration of WV. simiaénsis so closely agrees 
in shape and dimensions with my Himalayan example, that I should have at once 
referred the latter to that species without Waagen’s statement as to the specific in- 
dependence of N. simlaénsis and N. khurensis. C. v. Guembel in his memoir on the 
presence of beds of lower triassic age in the Himalayas (Ueber das Vorkommen von 
unteren Triasschichten in Hochasien, nach den von den Gebruedern Schlagintweit 
gesammelten Fundstiicken beurtheilt, Sitzgsber. kgl. bayr. Akad. d. Wissensch. 
Muenchen, 1865, Pt. II, p. 365) quotes his species from a dark limestone from 
Dharampur in the province of Simla. But the specimens which were collected by 
the brothers Schlagintweit can by no means be regarded with certainty as having 
really been found in the district of Simla. It has been clearly shown by A. von 
Krafft in his note on the presence of Werfen beds in the Himalayas (Centralblatt f. 
Miner., etc., 1901, p. 197) that all the statements of the brothers Schlagintweit as to 
the localities from which their fossils have been derived, are entirely mislead- 
ing and untrustworthy. Nor is there any certainty regarding the geological 
horizon of NV. simlaénsis, even on the ground of Guembel’s conclusions. But 
before this is decided it will be advisable to separate N. simlaénsis and N. khurensis, 
however slight the differences between the two forms may appear, especially if one 
is obliged to judge only from the figures, which are not very well executed and ac- 
companied by only very short descriptions. The probability that the specific identity 
of both might be fully established cannot, however, be excluded. 

There are very few species of Naticopsis with which the present one could be 
particularly compared. Among the Belgian species of lower carboniferous age, 
which have been described and illustrated by L. de Koninck, WV. propinqua, de Kon. 
(Faune du calcaire carbonifére de la Belgique, Annales du Musée R. d’hist. nat., T. 
VI, 3éme ptie., p. 18, pl. I, figs. 4,5), and WN. consimilis, de Kon. (sbidem, p. 22, 
Pl. II, figs. 4—6), strongly resemble N. khurensis. N. propinqua differs from our 
Indian species by its broader and posteriorly rounded aperture, and by the presence 
of numerous small folds in the- vicinity of the sutures. WN. consimilis is likewise 
distinguished by its more regularly oval aperture and by its shorter spire, the length 
of which is considerably less than the breadth of the shell. 
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Among the permian species from the Fusulina limestone of Sicily, Nat. 
Waageni, Gemmellaro (La fauna dei calcari con Fusulina della valle del F. Sosio, 
Fasc. II, Palermo, 1889, p. 131, Pl. XVIII, figs. 2, 8), and WV. mediterranea 
(sbidem, p. 182, Pl. XVIII, figs. 10, 11) exhibit a distant similarity with Nat 
khurensis. But in the Indian form the length of the spire is considerably larger in 
proportion to the breadth of the shell than in the first-mentioned species, the aper- 
ture is less regularly rounded, the inner lip especially being more straight, whereas 
N. mediterranea chiefly differs from N. khurensis by its inner volutions being 
more strongly inflated and prominent above the suture. 

Of American species Naticopsis subovata, Meek et Worthen (Geological Survey 
of Illinois, vol. V, Palzontology, p. 595, Pl. 38, fig. 1), might be compared, but 
likewise differs from Nv. khurensis by its shorter spire and by its regularly rounded 
aperture. 

If to the three groups which Meek and Worthen have distinguished among 
the genus Naticopsis a sub-generic value should be granted, our Indian species 
ought to remain in the genus Naticopsis (sensu stricto), of which N. Phéllépsi, 
M‘Coy, is the prototype. 

Naticopsis khurensis has been quoted by Waagen from the upper limit of 
the Productus limestone of the Salt Range. 


BELLEROPHON sp. ind. aff. PoLITo, Waagen, Pl. ITI, fig. 4 


<A single, incomplete specimen of a small Bellerophon may be compared to 
B. politus, Waagen (Salt Range Fossils, Palzeontologia Indica, ser. XIII, vol. I, 
Productus Limestone Foss., p. 148, Pl. XII, fig. 6), to which at least it seems to 
be very nearly related. 

The whorls are strongly inflated, broader than high, and forming a comparatively 
inege transversely oval aperture. They envelop each other almost entirely, leaving 
open only a very small umbilicus. The aperture is not completely preserved. Con- 
sequently the median slit-band cannot be noticed, but its presence is marked in 
the cast by a median keel, which gradually disappears near the beginning of the last 
volution. In the umbilical region of the aperture small lateral expansions are 
developed. 

- The surface of the cast is perfectly smooth. 
_ The measurements of this specimen are as follows :— 


Diameter of the shell , ; ‘ ; ‘ ; - 15 mm. 


| Greatest breadth of the aperture . ee ae AL. 
Height of the f from the top of the preceding whol ; : ‘ 6°5 ,, 
aperture from the lower margin of the last expansion gs 7 AD. os; 


Bellerophon politus, Waagen, from the-upper Productus limestone of the Salt 
Range bears the greatest resemblance to my Himalayan example. In Waagen’s 
type-specimen from Khund Ghat the aperture is still broader, and the lateral parts, 
which slope from the elevated median keel to the small umbilical groove, are 
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more narrowly rounded. In both characters my specimen forms an intermediate 
link between Bellerophon politus and B. vigilit, Stache (Jahrb. K. K. Geol. Reichs- 
Anst., XX VII, 1877, p. 298, Pl. II, fig. 2),-from the permian Bellerophon limestone 
of the Eastern Alps. It is, however, distinguished from the latter species by the 
shape of the umbilical region, which, in casts of B. vigélii, partly exhibits the inner 
volutions within the comparatively wide and deep umbilicus. 

Bellerophon tenuifascia, Sow., one of the leading species of the Belgian moun- 
tain-limestone, is also among the nearest allies of our Himalayan form, from which 
it differs by the same characters as B. politus and by the presence of callous lateral 
expansions, whichin full-grown specimens of B. tenuifascta completely close the 
umbilical groove. 

In Bellerophon sublevis, Hall’ (Rep. Geol. Surv. of Iowa, vol. I, pt. 2, p. 666, 
Pl. 23, fig. 15) the whorls are more strongly depressed, the keel is not distinctly 
marked and the lateral expansions of the aperture are so strongly developed that 
they almost cover the small umbilical groove. 

Among the Bellerophontide of the permian Fusulina limestone of Sicily, which 
have been described and illustrated by Gemmellaro, there is no species which could 
be more néarly compared to the present one. 

Number of specimens examined.—1. 


PLEUROTOMABIA (MoURLONIA) HUNICA, nov. sp., Pl. III, fig. 5. 


The general shape of this beautiful species is depressed, conical, considerably 
broader than high. The spire is rather depressed, and consists of five or six volutions, 
the last of which occupies nearly three-quarters of the entire height. 

The last volution is of sub-angular shape. Its upper portion is a little 
more strongly convex than the lower one. Both unite in a narrowly rounded 
edge. This edge does not correspond to the slit-band, which is situated a little 
above and is consequently entirely exposed on the upper volutions outside the 
suture. | 

The slit-band is moderately broad, flat and accompanied on both sides by low 
and narrow ridges, the lower of which is not far fromthe suture. The suture 
between the single whorls is sharply incised and very distinctly marked. Imme- 
diately below the suture the volutions are nearly horizontal for a short distance, 
before becoming convex and sloping in a faintly arched curve to the slightly 
impressed zone of the slit-band. 

The base of the species is rounded, with a moderately wide and deep umbilicus 
in the middle. The aperture is transversely oval. Its outer lip has been partly 
injured, especially so in the vicinity of the slit. It is provided with a shallow sinu- 
ation at its lower angle. | 

1 The specific name of the American species must be changed, having been attributed toa species of the 


Belgian mountain limestone in 1838 by Potiez and Michauld, as has been stated by L. de Koninok (lL ¢, T. VIII, 


Atme ptie., p- 126). | 
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The measurements of my type-specimen are as follows :— 


Entire length of the shell : : ‘ : ; ; 24 mm. 
99 breadth 99 ” 99 e e e e 35 99 

h ‘ ° 
oe of the spire ; : ii 


° ‘ ° ° 17 - 
- Diameter of the umbilicus : : : : .ca. 7 e 
Apical angle ° ° ° ; ° ° ; » 105° 

The shelly layer is only partly preserved. It is covered with very numerous and 
delicate transverse striations, which are closely arranged and cross the spiral ridges in 
a retrograde direction. | fo 

A second specimen, belonging to the same species, is of much smaller size, mea- 
suring only 12 mm. in length and 17°5 mm, in breadth. 

Number of specimens examined.— 2. 

Remarks.—The present species must, undoubtedly, be attributed to a section of 
Pleurotomaria, which, in 1888, was elevated to the rank of a proper genus— 
Mourloniu—by L.de Koninck (Faune du calcaire carbonifére de la Belgique, Annales 
Musée Roy. d@’hist nat.,T. VIII, 4ame ptie., p. 75). It agrees with the typical 
species of Mourlonia from the Belgian mountain limestone in the presence of a wide 
and deep umbilicus and of a slit-band, which is situated in the immediate vicinity of 
the suture, and accompanied by two bordering ridges. It differs from the nearly 
allied genera Ptychomphalus, Gosseletia, Worthonia, Ivania (Baylea) by the shape 
of its umbilicus, from <Agnesia by its regularly coiled whorls, from Luciella by the 
position of its slit-band. °* 

It must, however, be borne in mind, that according to Koken (uber die Entwick- 
lung der Gasteropod €n vom Cambrium bis zur Trias, Neues Jahrb. f. Miner. Beil. 
Bd. VI, 1889, p. 352), L. de Koninck’s genus Yourlonia is altogether untenable, having 
been founded on characters whose generic importance is strongly refuted by Koken. 

Among the lower carboniferous species of Western Europe there is none which 
could be compared more closely with the present one. Mourlonia euomphaloi- 
des de Koninck (l.c., p. 87, Pl. XXIV, figs. 11, 12) somewhat resembles it in its 
ornamentation, but is at once distinguished by its elongately oval shape and by its 
very large and circular aperture. In general shape Uf. hunica is more similar to 
Ptychomphalus sublevis, de Koninck (l.c¢., Pl. XXIV, figs. 18,14), yet impor- 
tant points of difference preclude their being considered as nearly allied species. In 
Pt, sublevis the spire consists of more rapidly increasing whorls, the slit-band occupies 
the median zone of the body. whorl, and the umbilicus is not distinctly marked. 

_ It is rather difficult to ascertain the true relations of Mourlonia hunica to the 
‘species from the permian Fusulina limestone of Sicily which have been united in the 
genus Pleurotomaria by Gemmellaro. Pleurotomaria Uariant, Gemmel. (La fauna 
dei calcari con Fusulina della valle del f. Sosio, Fasc. II, p. 167, PJ. XIII, figs. 27—31; 
Pl. XIV, figs. 1—10, Pl. XIX, fig. 12), which probably belongs to the subgenus 
Ptychomphalus, so far as one may judge from the shape of the false umbilicus, strongly 


Breadth of the aperture 
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recalls the present species in the character of its ornamentation, but is of more 
longately conical, almost trochiform shape, its apical angle varying from 74° to 88°. 
The species of Pleurotomaréa from the Productus limestone of the Salt Range, 
which have been described and illustrated by Waagen, undoubtedly belong to sections 
of this genus, which are very different from the group of forms represented by 


Mourlonia hunica. , 


BRACHIOPODA. 


Propuctus ABICHI, Waagen. 


1884. Productus Abichi, Waagen, Salt Range Fossils, Palwont. Indica, ser. XIII, vol. I, Productus 
Limestone Foss., p. 697, Pl. LXATYV, tigs. 1—17. 

For a complete list of synonyms I refer to my meTthoir on the fauna of Chitichun No. I, (Pt. 3 of the 
present volume, p. 26.). To these synonyms the following should be added— 

1899. Productue Abichi, Wiener, Himalayan Foss., Palwont. Indica, ser. XV, vol. I, Pl. 2, Anthracolithic 
Poss. of Kashmir and Spiti, p. 33, Pl. I, fig. 8. 

1900. Productus Abichi, G. v. Arthaber, Ueber das Palwozoicum in Hocharmenien und Persien, Beitrage 
zur Geol. u. Palwont. Oesterreich-Ungarns, etc., XII, p. 252, Taf. XX, fig. 1. 

Of this beautifully sculptured species three tolerably well preserved ventral valves 
have been found among the fossil materials collected by A. v. Krafft in 1900. All 
of them are of median size, moderately inflated, provided with a strongly attenuated 
apical region and with a distinct sinus. In all these characters they agree most nearly 
with my examples of P. Abiché from the permian limestone crag of Chitichun No. I. 

My largest specimen measures 28 mm. in length and 35 min. in breadth Ke- 
garding these dimensions, I think myself justified in identifying it with P. Abiché, 
not with the very nearly allied Prod. gangeticus, Dien., which is distinguished from 
the former species by the internal arrangement of its dorsal valve. 

A very interesting species from the German Zechstein has been quoted among the 
nearest allies of P. Abiché by G. v. Arthaber. This species is Prod. Geinitzianus var. 
geranus, Eisel (1. c., p. 254, Pl. XXI, fig. 1). To me the true relations of the German 
species to Prod. Abicht do not appear to be very close. Notwithstanding its 
external similarity to Prod. Humboldti and its allies, itis a typical representative of 
the group of “horridi’’? which differs from P. Adiché not only by its longer 
hinge-line and by the development of distinct, slightly inflated wings, but also by 
its much coarser ornamentation. 


Number of specimens examined.—3. 


PRODUCTUS CHITICHUNENSIS, Diener, Pl. III, fig. 8. 


1892. Productus, sp. ind., Rothpletz. Die Perm. Trias und Juraformation auf Timor und Ro%ti 
Palwoutographica, 39 Bd., p. 77, Pl. X, figs. 17, 18. , 

1897. Productus boliviensis var. chitichunensis, Diener. The permocarb. fauna of Chitichun No. I 
Paleont. Indica, ser. XV, Himalayan Fossils, vol. I., pt. 3, p. 20, Pl. II, figs. 2, 4. 

(?) 1898. Productus semireticulatus, Loczy, Die wissenschaftlichen Ergebnisse des Reise del Grafen Bela 
Szechenyi in Ostasien, III Bd., Abth. VI, p. 59, Taf. I, fig. 28. 


In my memoir on the fauna of Chitichun No. I a species of Productus has 
been referred to P. boléviensis, d’Orb., as a variety which is distinguished from 
Prod. semireticulatus, Mart., by its remarkably well-developed auriculate expan- 
sions and by its delicate sculpture. A specific separation of P. boliviensis from 
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P. semireticulatus is, in my opinion, justified by the development of large wings, 
the strong curvature of the spirally-enrolled ventral valve, and the transversely 
elongated shape. In this view the majority of authors agree notwithstanding 


Grinewaldt’s and Schellwien’s opinions to the contrary, and I feel satisfied that 


it has been likewise admitted by Enderle in his recent description of the anthraco- 
lithic fauna of Balia Maaden in Asia Minor (Beitrage zur Geologie u. Paleont. 
Oesterreich-Ungarns, etc., vol. XIII, p. 63). 

I have hitherto considered the Productus: from the permian crag ‘of Chitichun 
No. I asa variety of P. bolivtensis, with which it agrees in its general characters, 
but I confess that the more complete specimens, which have been collected by v. 
Krafft in the exotic block No. 9 near Malla Sangcha, might probably better be inter- 
preted as forming a distinct species and not a well-marked variety of P. boliviensis. 
In one of the ventral valves of these specimens a larger portion of the trail has been 
preserved than in any of my examples from Chitichun No. I. The trai) exhibits a 
very peculiar sculpture. To the numerous and delicate longitudinal ribs are added 
a number of flat and broad costz which impart to this portion of the shell a rugose 
character. This type of sculpture so decidedly differs from the ornamentation 
met with in the true Prod. boliviensis from South America and from Russia 
that the interpretation of my Himalayan Productus as a separate species appears 
to be the more correct course. | 

If we look at the illustrations of A. d’Orbigny’s type-specimen of Prod. 
botiviensis from Yarbichambi, or at the Russian type-specimen of the species in 
Nikitin’s memoir on the fauna of the Gshelian stage (Mémoires Com. géol. de la 
Russie, St. Pétersbourg, 1890, vol. V, No. 5, Pl. I, fig. 4), and compare them with 
that of Prod. Chitichunensis in this memoir, it must be admitted that a great 
difference is observable-in their sculpture, greater even than between several species 
of the group of semireticulatt, which have been distinguished by Waagen in the 
fauna of the Salt Range Productus limestone. 

There is only one species of Productus in which the visceral region is ornamented 
by such numerous and delicate longitudinal striations as in Prod. chitichunensis. 
This species is Prod. multistriatus, Meek (U. 8. Geol. Exploration of the 40th 
Parallel, vol. IV, pt. I, p. 76, Pl. VII, fig.3). In its general outlines, in the presence 
of well-developed ears, in the shape of the mesial sinus and in the strong curvature 
of the profile of the umbonal region, my type-specimen of Prod. chitichunensis from 
Krafft’s collections closely resembles Prod. multistriatus. Nevertheless, the two 
species must be placed among two different groups of the genus Productus, P. multi- 
striatus being absolutely devoid of any transverse wrinkles in the apical region and 
belonging consequently to the section of “ Jineati,’’ not of semireticulaté. 

The measurements of the figured specimen, the largest and most complete of 
P. chitichunensts hitherto discovered, are as follows :— 


Length of the ventral valve in a straight line  . . ° . 87 mm, 


,», valve along the curve ; . : . ca. 75 
Greatest ‘breadth of the shell ; - ‘ 72 


Thickness of the ventral valve | : : : : ‘; ‘ 29 ” 


33 


- Number of specimens examined.—+4. 
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PRODUCTUS GRATIOSUS, Waagen, Pl. III, fig. 28. 


1884. Productus gratiosus, Waagen. Salt Range Fossils, Palwont. Indica, ser. XIII, vol. I, Productus 
Limestone Foss., p. 691, Pl. LXXII, figs. 8—7. 

For a complete -list of synonyms I refer the reader tomy memoir on the fauna of Chitichun No. I (pt. 3 
of this volume, p. 28). To these synonyms the following ought to be added :— ° 

1900. Productus gratiosus, Schellwien, Die Fauna der Trogkofelschichten in den Karnischen Alpen und den 
Karawanken, Abhandl. K. K. Geol. Reichs-Anst , XVI Bd., p. 48, Taf. VIII, fig. 9. 

1901. Productus gratiosus, Enderle. Ueber eine anthracolithische Fauna von Balia Maaden in Kleinasien, 
Beitraéye zur Geol. und Paleontologie Oesterreich-Ungarns, etc., Bd. XIII, p. 66. 

The present species of Productus is the commonest among A. von Krafft’s 
collections. My specimens, although exhibiting great variability in size, in- 
fiation and sculpture, agree with the typical forms from the Salt Range and from 
Chitichun No. I. I have not met with a single specimen exhibiting the prominent 
ridges which mark off the wings from the remainder of the shell in Prod. gratiosus 
var. occidentalis, Schellw., from the carboniferous Fusulina limestone of Carinthia. 

_ In some of my specimens the ventral valve is comparatively low, as in the types 
from the middle and upper Productus limestone of the Salt Range, which have 
been figured by Waagen in figs. 4 and 6 of Plate LXXITI of his monograph. 

In a few others the geniculation of the strongly inflated ventral valve is more 
distinctly marked than in the majority of specimens which have been illustrated 
by Waagen and by myself. The variability in the shape of the sinus is very 
great. A narrow mesial sinus is always present, though in somo of my specimens 
it becomes rather shallow. Inone of my specimens (PI. ITI, fig. 23), however, 
the sinus is extraordinarily deep, deeper even than in the specimen represented 
in fig. 7 of my memoir on the fauna of Chitichun No. I. 

As a rule the representatives of this species are easily distinguishable from 
the congeneric forms, notwithstanding their great variability. But in some of 
the delicately ribbed varieties the resemblance to Prod. longispinus, Sow., becomes 
so strong that a distinction is rendered difficult, if the wings, which in Sowerby’s 
species are always less distinctly developed and smaller, are not accessible to 
examination, a 

Number of specimens examined.—3dA. 


Propuctus cf, MONGOLICUS, Diener. 


1885. Productus cf. cora, Kayser, Obercarboniscae Fauna von Loping, pavamolens © Coiua,” IV, p. 187, 
Pl. XXVII, fig. 5. 
1897. Productus mongolicus, Diener, Himalayan Fossils, Paleout. Indica, ser. XV, vol. I, pt. 3, The 
permocarb. fauna of Chitichan No, I, p. 28, Pl, IV, figs. 8—10, 
“1899. Productus mongolicus, Diener, Zbid,, vol. I, pt. 4, Anthracolithic Fossils of Kashmir and Spiti, p. 88, 


P]. V, figs. 7 and 8. 
1901. Productus mongolious, Fliegel, Ueber obarvarbonisohe Faunen aus Ost. und Suedasien, Palwon- 


tographica, 48 Bd., p. 180. 
A single, incomplete ventral valve is referred to this species with some 
hesitation. ‘The apical region having been partly broken off, the specific determina- 
tion cannot be made with certainty. a 
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The ; detenetiien shape and the acuminate character of the apex forbid a 
closer comparison with Productus undatus, Defr., and its nearest allies. The wings 
have been broken off entirely. Thus the most important feature of distinction, 
between Prod. mongolicus and P. compressus, Waagen, is not observable. The 
ornamentation is more strongly marked than in P. mytiloides, Waag. The regular 
shape of the apical region and the absence of a distinctly marked geniculation, 
as represented in Waagen’s illustrations of P. compressus, favour an identification 
of the present specimen with P. mongolicus. 

My specimen is of small size, recalling in this respect the smaller of the two 
specimens, which have been figured in my memoir on the fauna of Chitichun No. I, 
and is considerably smaller than the types from the upper carboniferous rocks of 
Loping in China and from Barus in Kashmir. 


Propuctus ef. UNDATUS, Defrance. 


1842. Productus undatus (Defrance), L. de Koninck. Description des animaux fossiles du terrain carboni- 
fére de Belgique, p. 156, Pl. XII, fig. 2. 
For a more complete list of synonyms the reader is referred to my memoir on the Anthracolithic fossils of 
Kashmir and Spiti, pt. 2 of the present volume, p. 23., 
An incomplete ventral valve is probably referable to this wide-spread species. 
The shell is of moderate size and differs from the typical form of Prod. undatus 
as represented by L. de Koninck’s and Davidson’s type-specimens from the 
mountain limestone of Belgium, England and Ireland, by its elongately oval 
outline. Its length is nearly twice as great as its breadth. In this respect it 
recalls the specimens of Productus cancriniformis, Tschern., from the Productus 
shales of Kiunglung E. G., and from the permian rocks of the Gussass’ River, which 
have been illustrated in figs. 7 and 9 on Plate I of the fourth part of this volume. 
As, however, the shape of Prod. cancriniformis is exceedingly variable, every 
variation being found connecting the two extremes, viz., those with elongately oval, 
and those with transverse, outlines, this difference between the shape of the present 
specimen and that of the commonest form of P. undatus can barely be considered to 
be of specific value. 
The valve is strongly convex, without any sinus, but with a strongly incurved 
apex, which only just projects beyond the hinge-line. The hinge-line is considerably 
shorter than the greatest width of the shell and terminates in very small auricular 
expansions. The sculpture presents the “crumpled or terrace-shaped appearance,” 
which is characteristic of Prod. undatus and its nearest allies. The concentric 
wrinkles are not regular but repeatedly interrupted in their course. | 
My specimen agrees perfectly with the typical P. wndatus in its sculpture, but 
differs in its elongated outline and in the shape of the transverse profile, which is 
characterized by the lateral parts ascending very steeply from the margin towards 
the highly elevated visceral portion. 
The wings are not bent down as steeply as the lateral parts, but are expanded 
in such a way as to form an angle with the adjoining portion of the valve. This 
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character of the wings, only one of which has been preserved in my specimen, and 
the regularly rounded, uncompressed or acuminate shape of the apex, forbid an 
identification with similarly ornamented types of the section of “ stréati”’, such as 
Prod. mongolicus, P. compressus or P. mytiloides. Nor do I believe the relations of 
my specimen to Prod. hemispherium, Kutorga, ought to be considered as closer 
than to P. undatus. 

My specimen is absolutely devoid of spines, and the terrace-shaped appearance 
is far more strongly marked than in P. hemispherium, i in consequence of its better 
developed concentric wrinkles. 

Exact measurements of this specimen cannot be given on account of its 
incomplete state of preservation. 


PRODUCTUS PLANO-HZMISPHZRIUM, Netsch., Pl. III, fig. 17. 


1854. Produetua hamiepheriwen, Keyserling, in Schrenck's Reise nach dem Nordosten des europsischer 
Russlands, II, p. 102, Taf. Il, figs. 16, 17. 

1861. Productus hamispharium, (ex parte\ Geinitz. Die Dyas, Bd. I, p. 102, Taf. XVIII, fig. 29 (non 28). 

1894. Productus plano-hemispharium, N etschajew. Die Fauna der permischen Ablagerungen des oestlicher 
Theiles des europwischer Ruselands, Mém. ‘of the Imper. University of Kasan, T. XXVII, pt. 4, 
p. 148, Pl. IV, fig. 2. 

N. Golowkinsky was the first samedeil to remark the difference between 
the permian species which had been collected by L. v. Schrenck in the limestone-marl 
of the Pinega from the typical Productus hemispherium, Kutorga. The charac- 
ters by which it differs have been clearly fixed by Netschajew, who assigned a 
new specific denomination to Graf Keyserling’ s species. This remarkable species, 
which has hitherto never been noticed in deposits lower than true permian, is repre- 
sented in A. v. Krafft’s collections by two ventral valves, one of them agreeing perfectly 
with Netschajew’s description and with the figure given by Count Keyserling. 

My figured specimen is smaller than those illustrated by the Russian authors; 
it has a transversely elongate outline and very strongly curved profile. 

The beak is strongly incurved and almost spirally inrolled. The wings are 
strongly produced and fusiform, but not marked off distinctly from the visceral portion 
of the valve. On the contrary, the transverse section of the valve from the central 
part, which is the highest, to the extremities of the wings, forms an almost regular 
semicircle, with a flat depression in the middle. To this depression, however, there is 
no corresponding sinus in the front-margin. The hinge-line is provided with a small 
number of little, but distinctly developed, spines, 

The surface of the shell is covered with numerous radiating, longitudinal lines, 
which are separated by valleys of equal width. Their longitudinal ornamentation is 
interrupted by irregular transverse wrinkles, which are broader and more prominent 
than the radiating lines. The sculpture is as distinctly developed in my Himalayan 
specimen as in Keyserling’s example from the Pinega, and more strongly marked 
than in Netschajew’s type-specimen from the river Wiatka. 

The trail has not been preserved’in any of my examples. 
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The measurements of the figured specimen are as follows :—. 


Length of the shel] in a straight line. : - 85mm. 
» along thecurve . eke (4S 

Breadth of the shell along the hinge-line : 16, 

Thickness of the ventral valve _.. : er | 


Number of specimens examimed.—2. 

Remarke.—An Asiatic species, which seems to be nearly allied to the present 
one, is Productus yuennanensis, Léczy (Wissenschaftliche Ergebnisse der Reise des 
Grafen Bela Szechenji in Ostasien ITI, Bd. IV, Abth., p. 125, Taf. VI, figs. 1, 2), 
from the upper carboniferous and permocarboniferous limestone of the Wo-shi-wo 
grotto near Young-chang-fu in Yunnan. This Chinese species strongly recalls Prod. 
plano-hemispherium in its shape and sculpture, especially the smaller specimen, 
which is represented in fig. 18 together with the text of Léozy’s description. It 
differs chiefly by the presence of a well-marked angle, in which the strongly produced 
and fusiform wings unite with the visceral portion of the ventral valve. 

The variety of Productus giganteus, Mart., which has been elevated to the rank 
of a species—Prod. latissimus—by Sowerby, also shows a well-marked external 
resemblance to Prod. plano-hemtispherium in its outlines, especially in the presence of 
strongly produced wings, which are not marked off from the remainder of the valve, 
and in the shape of the profile, but differs remarkably in its sculpture, which consists 
of irregular longitudinal ‘ribs with scattered tubercles, and in the absence of spines 
along the hinge-line. | 

MARGINIFERA TYPICA, Waagen. 


1884. Marginifera typica, Waagen. Salt Range Fossils, Palsont. Indica, ser. XIII, vol. I, Productus Lime- 
stone Foss., p. 717, Pl. LX XVI, figs. 4—7 ; Pl. LXVIII, fig. 1. 

1889. Marginifera typica, Techernyschew. Mém. Com. géol. 8t. Pétersbourg, vol. III, No. 4, p. 374, Pl. 
VII, figs. 22—28. 

1897. Marginifera typica, Diener. Himalayan Fossils, Palwont. Indica, ser. XV, vol. I, pt. 8, The per- 
mocarb. fauna of Chitichun No. I, p. 32, Pl. IV, figs. 11—18; Pl. V, figs. 1—2. 


Among the representatives of Waagen’s sub-genus Margintfera in A. v. Krafft’s 
collections two ventral valves agree perfectly with my specimensfrom the permian 
limestone of Chitichun No. I. In one of them the internal ridges,—to which a generic 
or at least sub-generic value has been attributed by Waagen, Tschernyschew and myself, 
notwithstanding Nikitin’s and Schellwien’s arguments to the contrary,—are distinotly 
developed. 


MARGINIFERA HELICA, Abich, Pl. ITI, fig. 9. 


1878. Productus intermedius helicus, Abich. Geologische Forschungen in den Kaukasischen Laendern. I, 
Theil, Eine Bergkalkfauna aus der Araxesenge bei Djulfa in Armenien, p. 44, Taf. X, figs. 
8, 4, 12—-20. 

1878. Productus aculeatus, Abich. Ibidem, p. 50, Taf. V, fig. 12, Taf. X, fig. 21. 

1878. Productus spinulosus, Abich. Ibidem, p. 61, Taf. V, fig. 9. 

1879. Productus horridus var. minor, Val. v. Meller. Ueberdie bathrologische Stellung der Djulfa- 
Bchichten, Neues Jahrb. f. Miner., p. 233. 

1887. Marginifera heliea, Waagen. Salt Range pceeiias Palwont. Indica, eer. XIII, Vol. I, Productus Lime- 
stone Fossils, p. 714. 
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1900. Marginifera ‘intermedia helica, G. v. Arthaber. Ueber das Palssozoicum in Hocharmenien und Fersien 
Reitriige zur Geol. u. Palwont. Oesterr.-Ungarns, etc., Bd. XII, p. 265, Taf. XX, figs. 10—12. 

Of this species onesingle but excellently preserved specimen has been discovered 
iw A. v. Krafft’s Himalayan collection. It is unquestionably identical with the 
Armenian shell which was first described by Abich and the characters of which 
have been more clearly established by G. von Arthaber in his recently published 
memoir on the permian fauna of Djulfa. 

It has been stated by G. von Arthaber that Marginifera heléca and UM. spino- 
socostata, Abich, are the terminal links of a chain of forms which are connected by 
so many intermediate shapes that their exact determination becomes sometimes very 
difficult. It is not, however, to any of the intermediate shapes but to the typical H. 
helica that the present specimen must be compared. Among the types illustrated 
by Abich the specimens represented on Pl. X, in figs. 12 and 17 are most in 
accordance with my Himalayan example. 

My specimen is of small size, with a transversely oval outline and small wings, 
which are not marked off sharply from the remainder of the shell. The ventral 
valve is strongly inflated and provided with a shallow sinus, which becomes some- 
what more distinctly developed in the vicinity of the front. 

The hinge-line is considerably shorter than the greatest diameter of the shell, 
and its corners are truncated. In the apical region the valve takes a remarkably 
acuminate appearance. The beak is small and pointed, and projects beyond the 
hinge-line. Its point is perfectly well preserved and exactly agrees with the illustra- 
tion given by G. v. Arthaber in fig. 12 of his memoir. 

The shell is ornamented with a very delicate concentric or transverse striation, 
which is most distinctly marked in the apical region. The tubercles are not 
numerous and are quite irregularly arranged. 

The dorsal valve is flatly concave, with a deep impression directly below the 
apex. The small wings are slightly reflected and separated from the remainder of 
the valve by two shallow, rounded ridges. A very low and delicate fold corresponds 
to the median line of the valve. The margins exhibit the bordering ridges, which 
are a leading feature of Waagen’s sub-genus Marginifera. 

_ he sculpture of this valve consists of very numerous and delicate concentric 
lines, which are occasionally interrupted by low spines. 

No trace of a trail has been noticed in this specimen. In this respect the latter 
also perfectly agrees with the Armenian types collected by Frech and G. v. Arthaber, 
none of which is provided with a trail. 

_ The measurements of the present specimen are as follows :— 


Length of the shell in a straight line : : ; . 16 mm. 
i . »» along the curve . : ; : Oe | gh 
Length of the dorsal valve : gre oe wy AO fg 
» hinge-line : : 4 : « IP: .. 
Breadth of the shell ; * ‘ : . 19 ,, 
Thickness of both valves ‘ ; ; ; ; . 10 


Number of specimens examined.—1. 
L@ 
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Remarks.—The identification of a Himalayan Marginifera with Abich’s 
species is of some interest, as the latter has not as yet been discovered in any beds 
but the permian cephalopod-bearing limestone of Djulfa. 

From Marginifera transversa, Waagen, a Salt Range species which is consi- 
dered to be most nearly allied to UM. helica by Waagen, the present specimen is 
distinguished at a glance by the absence of the regular row of spines, which gives 
its characteristic appearance to the limit between the a and the visceral portion 
of the ventral valve in MM. traneversa. 

Some of the Chinese specimens, which have been identified with Productus 
aculeatus, Mart., by Kayser (Obercarbonische Fauna yon Loping, Richthofen’s 
China,” IV Bd., Taf. XXVi, fig. 1, non 2-5), are referred to a new variety of 
Marginifera helica by Fliegel (Paleontographica, 48 Bd,, p. 129, Taf. VI, fig. 7). 
But they do not agree completely with any of Abich’s Armenian examples, as has 
been stated by Fliegel himself. To the differences which have been enumerated by 
that author the presence of a very distinct radial or longitudinal ribbing in the 
Chinese shells must be added, which I have not noticed in any of the numerous 
specimens of the true H. helica which have been collected in the permian Otoceras 
beds of Djulfa by Frech and G, v. Arthaber. 


SCACCHINELLA, sp. ind., Pl, ITI, fig, 10. 


1896. Scacchinella, Gemmellaro. Sopra due nuovi generi di Brachiopodi, provenienti dei caloari o con Fusu- 
lina della provincia di Palermo, Palermo, p. 4. 

It is with some doubt that I refer an incomplete fragment of a ventral valve 
io the genus Scacchinella, without venturing on any specific determination. 

Only the apical region is at all well preserved in this fragment. Its outlines 
are irregularly triangular. The very long and prominent apex is not inourved, 
but considerably deformed. Itis not distinctly pointed but shows a mark of attach- 
ment, as if it had been fixed to a foreign body. The hinge-line is straight and 
considerably shorter than the gteatest breadth of the shell. The ventral valve is 
provided with a very high, triangular area which is separated from the lateral parts 
by sharply rounded edges. A narrow pseudodeltidium is only indistinctly developed, 

-L have not been able to clear its surface from the adhering matrix, and conse- 
quently cannot say whether in its ornamentation it does or does not correspond to the 
adjoining portions of the area, in which both horizontal and vertical striz are noticed. 

The surface of the ventral valve is covered with very numerous and delicate 
concentric lines of growth. "Where the shelly substance has been entirely preserved, 
very delicate and long tubular spines may be noticed. 

No exact measurements can be given, owing to the fragmentary and deformed 
condition of the present specimen. 

There are three genera, to which our form may be compared, Scacchinella, 
Gemmellaro, Aulosteges, Helmersen, and Geyerella, Schellwien. All these genera 
are characterised by the presence of a strongly elongated apical portion of the ventral 


valve, which occasionally assumes the character of a true proboscis and imparts 
to the valve a conical shape. 

Geyerella is not difficult to distinguish from my specimen by its radial sliGa: 
tion and by the presence of a very distinctly marked pseudodeltidium. The latter 
character may likewise be considered as a feature of distinction between our form 
and the genus Aulosteges. The ornamentation of the shell is also different. 
Among the genera which the present specimen recalls in its external characters— 
nothing of the internal arrangement is, unfortunately, known to me—Seacché- 
nella is the one to which it appears to be most nearly allied. A comparison of the 
illustrations of the Himalayan specimen and of Scacchinella variabilie in Gem- 
mellaro’s memoir will convince the reader of the great external resemblance of 
the two species. Gemmellaro’s Sicilian representatives are, it is true, devoid of the 
silky lustre of the shelly substance, which is distinctly exhibited in my Himalayan 
example, but the presence of this character depends only on the state of preser- 
vation of the shell, as hasbeen stated by Schellwien (Die Fauna der Trogkofel- 
schichten in den Karnischen Alpen und den Karawanken, Abhandl, K. K. Geol., 
Reichs-Anst., XVI Bd., p. 33). 

It is on the strength of the external resemblance of my Himalayan specimen 
to Seacchinella that I have referred it to that genus, but I am far from being ¢ cone 
vinced of the correctness of this identification. 


LYTToNnIA of, NOBILIS, Waagen. 


1888. Lyttonia nobilis, Waagen. Palsontologia Indica, ser. XIII, Salt Range Fossile, vol. I, Productus 
Limestone Fossila, p. 398, Pl, XXIX, XXX, figs. 1, 2, 5, 6, 8, 10, 11. 

1897. Lyttonia nobilis, Diener. The permocarb. fauna of Chitichun No. I, amen Indica, - ser. Xv, 
Himalayan Fossils, vol. I, pt. 3, p. 87, Pl. I. figs. 5—7. 

Among the fossil materials collected by A. v. Krafft there is a fragment of a 
moderately large Lyttonia which I believe to be most probably identical with 
‘Waagen’s species: from the Productus Limestone of the Salt Range and of the 
permian limestone of Chitichun No. I. 

My Himalayan fragment corresponds to the cardinal portion of the ventral 
valve, but its outlines are broken off entirely, On the inner side of the ventral 
valve the median longitudinal furrow is clearly exhibited. The high lateral septa 
form roof-shaped ridges and are placed symmetrically to the median furrow, which 
is partly filled up with matrix, so as to cover almost completely the low but indis- 
tinctly developed median septum. The lateral septa are placed symmetrically to 
the median furrow and are separated by valleys of equal breadth. 

_ Of the shelly substance no trace has been preserved. 

The very close relationship of Lyttonia nobilis and L. tenuis, Waagen, makes 
a distinction between the two species nearly impossible, if one has to deal with 
imperfect fragments only. It is chiefly the massive development of the lateral 
septa, which induced me to venture on an identification of my Himalayan specimen 
with D. nobilis. 
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ORTHOTHETES KRAFFTI, nov. sp., Pl, III, figs. 6—7. 


There has been some confusion about the distinction of genera among Waagen’s 
sub-family of Orthothetine ; this, however, has been cleared up recently by Schellwien 
in his monograph on the permocarboniferous Brachiopoda of the Karawankas and 
Carnian Alps (Abhandl. K. K. Geol. Reichs-Anst., XVI Bd., p. 15). Nothing seems to 
be more difficult than to classify those fossil shells, which in their external characters 
so closely resemble each other, and the majority of which have been referred to 
Streptorhynchus (recte Orthothetes) crentstria, Phill., by a large number of authors. 

Schellwien’s classification, which in its principles follows the scheme given by 
Waagen, is chiefly based on the internal arrangement. In this classification the 
sub-family of Orthothetine comprises five genera, which are distinguished by 
the following characters :— 

1. Streptorhynchus, King (Monograph of the permian Fossils of England, p. 109). 
Without any distinct septa inthe ventral valve. Very variable in shape and sculpture. 

2. Derbyia, Waagen (Salt Range Fossils, Palzeontologia Indica, ser. XIII, vol. 
I, Productus Limestone Foss., p. 591). Median septum in the ventral valve. 
Shell smooth or nearly smooth ; not very high. 

3. Orthothetes, Fischer v. Waldheim (Oryctographie du Gouv. de Moscou, 1830, 
p. 188). Ventral valve with two septa, which are strongly divergent in geologi- 
cally older forms, but run nearly parallel in geologically younger species (sub-genus 
Orthothetina, Schellwien, Neues Jahrb. f, Miner., 1900, I, p. 8). Recalling Derbyia 
in its external characters. Huinge-line long; dorsal valve with a distinct area. 

4. Meekella, White and St. John (Transact. Chicago Acad. of Sciences, 1856, I, 
p- 120). Ventral valve with two generally parallel septa, which in some species ap- 
proach each other so closely that they may be mistaken for a single septum. Hinge- 
line shorter than the greatest breadth of the shell. The majority of species with 
strong radiating plications. Valves high, the dorsal one not provided with an area. 

5. Geyerella, Schellwien (Abhandl. K. K. Geol. Reichs-Anst., XVI, Bd., p. 24). 
The two septa of the ventral valve are united into a single median septum within the 
visceral portion of the shell. In shape and sculpture agreeing with Meekella, but the 
hinge-line as a rule more or less obtusely rounded and not distinctly limited off from 
the lateral margins. 

The present species, which in A. von Krafft’s collections is represented by two 
tolerably well preserved examples, somewhat recalls in its size, outlines and orna- 
mentation thesmall variety of Orthothetes crenistria, Phill., which has been illustrated 
by Davidson on Pl. XXVI, fig. 4, of his monograph (Orthis caduca, M‘Coy). The 
internal characters of the species are those of the genera Meekella and Orthothetes. 
Through the translucent shell of the better preserved specimen the septa are clearly 
visible, at least in the apical region. In the ventral valve two parallel septa can be 
noticed, reaching from the apex for some distance towards the visceral portion of the 
shell, where they are no longer observable. In the apical region of the dorsal valve the 
presence of a median septum and of two strongly diverging lateral septa has been 
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ascertained. As the permian species of Orthothetes with parallel septa in the ventral 
valve completely agree with Meekella in their internal arrangement, a decision as to 
which of the two genera should include our species must be based on external characters. 

The external features are of a somewhat conflicting character. According to 
Schellwien’s statement even those species of Meekella in which the radial plication is 
but very indistinctly developed, can always be distinguished from Orthothetes by 
their short hinge-line and by the absence of an area in the dorsal valve. In these 
characters the present species agrees with Meekella, not with Orthothetes. It is, 
however, evident that the overrating of this character would lead us to a result 
which is contradictory to the majority of characters in our species. In all its exter- 
nal features the latter bears so close a resemblance to a typical Orthothetes, and not 
to Meekella, that it cannot be excluded from the first genus simply on account of 
its short hinge-line. By the absence of radial plications and by its low area the pres- 
ent species is rather distant from the typical representatives of the genus Meekella. 
Even the group of Meekella evanescens, Schellwien, in which radial plications are 
only rudimentary, is at once distinguished by the disproportionate size of its two 
valves and by the extremely high area of its ventral valve. 

Thus our Himalayan species cannot be classed with Meekelia, notwithstanding its 
short hinge-line, but must be placed in the genus Orthothetes, Fischer v. Waldheim. 

My specimens are of moderate size, with a comparatively low ventral valve, a 
low ventral area and a very short hinge-line, which is not limited off very dis- 
tinctly from the lateral margins. In the longitudinal direction the ventral valve is 
barely arched at all, while transversely it is strongly curved in the vieinity of the 
lateral margins, but appears nearly flattened in the middle. The beak is prominent, 
pointed, and very slightly incurved. The triangular area is not high, reclining, and 
provided with a comparatively small pseudodeltidium. A shallow median sinus is 
noticed in the front-margin. 

The dorsal valve is but little shorter than the ventral, and more strongly vaulted. 
From the apex a median depression extends to the front. This median depression 
is bordered on each side by a low, rounded elevation, which gradually passes into 
the lateral portions of the shell. The apex projects distinctly beyond the hinge- 
line. The area of this valve, if it exists, is only linear. 

Both valves are covered by a delicate but sharp radial striation, which increases 
towards the margins of the valves by the intercalation of new ribs. Where the shelly 
substance has been entirely preserved, very fine concentric strise of growth may be 
observed intersecting the radiating ornamentation. Radial plications are only quite 
indistinctly developed in the vicinity of the lateral margins. 

The measurements of the more completely preserved specimen are as follows :— 


Entire length of the shell . : ; . . . ‘ . 195 mm. 
Length of the dorsal valve . . : ; ‘ sl , 
Entire breadth of the shell . "s ‘ : ; : : 28 ,, 
Length of the hinge-line ; - ° & ‘ ‘ ‘ els 4,0 
Thickness of both valves. ; : ‘ | ‘ ‘ « Ob | 


9) 


Number of specimens examined.—2. 
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Remarks.— Orthothetes Kraffté belongs to a group of forms which differs ‘(hon 
the typical species of the genus by its short hinge-line. 

In L. v. Léozy’s descriptions of the carboniferous fauna of Teng-tian-ching 
in the Chinese province of Kansu (Wissenschaftl, Ergebnisse der Reise des Grafen 
Béla Széchenyi in Ostasien III, Bd. IV., Abth. p. 86, Taf. I, figs. 25—27) a shell has 
been figured under the designation of Orthothetes crentstria var. minor, which 
seems to be most nearly allied to the present species. The only remarkable 
difference consists in the extreme flatness of the dorsal valve. Whether this valve 
is or is not provided with an area, cannot be made out from the illustration. 

Orthothetes semiplanus, Waagen (Salt Range Fossils, Paleont. Indica, ser. 
XITT, vol. I, Productus Limestone Foss., p. 608, Pl. LV, figs. 1, 2), which agrees 
with the present species in general outlines, is easily distinguished from the latter 
by its perfectly flat dorsal valve. In this respect it approaches Léczy’s Chinese 
species from the carboniferous rocks of Kansu. 


SPIRIFERINA cf, OCTOPLICATA Var. FASTIGATA, Schellwien, Pl. III, fig. 11. 


1860. Spiriferina cristata var. fastigata, Schellwieo. Die Fauna der Trogkofelschichten in den Karnischen 
a ao den Karawanken, Abhand), K. K. Geol. Reichs-Anst., XVJ, Bd., p. 66, Taf. XI, 
There is only one incomplete ventral valve of a Sptriferina. present in A. von 
Krafft’s collection. It might be attributed with nearly equal right to either Spirifer- 
ina octoplicata var. fastigata or to Spiriferina Margarite var. consanguinea, Gemm. 
It is chiefly on account of its strongly transverse shape that I prefer to identify it 
provisionally with the first-named species. It is provided with a very broad and 
angular sinus, which is more strongly produced towards the front than in any of my 
examples from the permian limestone of Chitichun No. I, In the shape of the sinus 
it almost recalls Sptréferina Panderi, y. Moller, from the upper carboniferous 
rocks of the Ural Mountains in which, however, the sinus is not angular, but flatly 
depressed or provided with a low elevation along its median line. 
Number of specimens examined.—1. 


SPIRIFER WYNNEI, Waagen. 


1883. Spirifer Wynnet, Waagen. Salt Range Fossils, Paleeontologia Indica, ser. XIII, vol. I, Productus 
Limestone Fossils, p. 517, Pl. XLIV, figs. 6, 7. 

1889. Spirifer Wynnei (?), Techernyschew. Mém. Com. géol. St. Pétersbourg, III, No. 4, p. 271, Pl. v, 
figs. 7, 8 

1897. Spirifir. Wynnei, Diener. Palzontologia Indica, ser, XV, Himalayan Foss., vol. 1, pt. 8, The permo- 
carb. fauna of Chitichun Nu. I, p. 44, Pi. VII, figs. 1—4. 

1899. Spirifer siculus, Gemmeliaro. La fauna dei caleari con Fusulina della valle del F. Sosio, Faeo. 1V, pt. 1, 
p-. 296, Taf. XXXVI. fizs. 1—6. 

1900. Spirifer Wynnei, Schellwien. Die Fauna der Trogkofelschichten in der Karniachen Alpen und den 
Karawanken, Abhandl. K. K. Geol. Reichs-Anst., XVI, Bd., p. 75, Taf. X, figs. 5, 6. 


Of this species, one of the leading forsils in the permian limestone of Chitichun 
No. I, several examples have been found in A. v. Krafft’s collections. They 
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agree in every respect with my specimens from Ohitichun No. I, though none of 
them reaches the Jarge size of the type illustrated on Pl. VI, fig.1. All my 
specimens exhibit the characteristic ornamentation, the low median fold in the 
dorsal, and the high reclining area in the ventral, valve, which have been noticed by 
Waagen as peculiar features in his Punjab examples. 

The sinus, which, as a rule, is rather broad and shallow, is divided off sharply 
from the lateral parts of the ventral valve. It forms a triangular area, which 
increases considerably in width towards the front. Thisshape of the sinus is 
clearly developed both in the Alpine and Himalayan types of Sp. Wynnet, but 
is less distinctly marked in Waagen’s types from the Salt Range. 

Prof. Schellwien is disposed to unite with this species Spirifer siculus, a name 
proposed by Gemmellaro for his specimens from the permian Fusulina limestone of 
Sicily. Prof. Gemmellaro states that Sp. siculus, although recalling Sp. Wynnet 
in the shape of its area and in its ornamentation, differs from it in its general 
outlines, in the shape of its apex, sinus and median fold of the dorsal valve. From 
this view I am obliged to dissent. Gemmellaro’s illustrations of Sp. sticulus 
represent a type which agrees exactly with the Himalayan variety of Sp. Wynne. 
The character of the sinus, especially, is absolutely identical in both species. I 
therefore fully agree with Schellwien and Frech in their opinion that Spirifer siculus 
must be placed among the synonyms of Sp. Wynnei. 


Number of specimens examined.— 65. 


SPIRIFER TIBETANUS, Diener. 
1897. Spirifer tibetanus, Diener, The permocarbon. fauna of Chitichun No. 1, Paleont. Indica, ser. XV, 
Himalayan Fossils, vol. I, pt. 8, p. 45, Pl. VI, figs. 1—7. 
Of this characteristic species a single incomplete ventral valve has been met 
‘ with in A. v. Krafft’s collections. It is, however, sufficiently well preserved to 
permit of certain identification. 


SPIRIFER FASCIGER, Keyserling. 


1877. Spirtfer fasciger. Keyserling. Wissenschaftliche Beobachtungen auf einer Reise in das Petschora- 
land, p. 231, Taf. VIII, fig. 3. 


1862. Spirifer musakheylensis, Davidson. Quart. Journ. Geol. Soo., XVIII, p. 28, P!. II, fig. 2. 
To the list of synonyms given in pt. 2, p. 63, and pt. 4, p. 35, of the 
present volume the following ought to be added :— 


1889. zhi Sasciger, Techernysohew. Mém. Com. Géol. St. Pétersbourg, vol. III, No. 4, p. 366, PL V 
fi 


g- 4 

1892. Spirifer fasciger, Schellwien. Die Fauna des Karnischen Fusulivenkalkes, Palsontographica, Bd. 
XXXIX, p. 42, Taf. V, figs. 2, 8. 

1898. Spirifer fasciger, Stuckenberg. Mém. Com. Géol. St. Pétersboorg, vol. XVI, No. 1, p. 842. 

1900. Spirifer fasciger, Schellwien. Die Fauna der Trogkofelschichten in den Karnischen Alpen und den 
Karawanken, Abhandl. K. K. Geol. Reichs-Anst., Bd. XVI, p. 70, Taf. X, figs. 1—4. 


When publishing my descriptions of Spirifer musakheylensis in my monographs 
“ Himalayan Fossils”, I expressed the opinion that Spérifer musakheylensis, 
M 
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Sp. fasciger aud Sp. tegulatus ought to be considered as specifically . different, 
notwithstanding Tschernyschew’s and Schellwien’s statements to the contrary. 
Since then, thanks to the kindness of my distinguished friend Prof. Tschernyschew, 
I have had the opportunity of studying numerous specimens of Sp. fasciger, 
which belong to the beautiful collections of the Russian Geological Survey in -St. 
Petersburg. This examination convinced me of the fact that Spirifer musakheylensis 
and Sp. tegulatus are not sufficiently distinct to be retained as separate species, -but 
are all modifications of a single, very variable species, for which Count Keyserling’s 
original name, Spirifer fasciger, must be retained. ‘To this view, which has been 
based on additional information obtained since concluding my memoir on the 
anthracolithie fossils of Kashmir and Spiti (pt. 2 of the present volume), I have 
alluded in a subsequent memoir (Die Aequivalente der Carbon und Permformation 
im Himalaya’”’, Sitzungsber. Kais. Akad. d. Wissensch. Wien, math. nat., Cl. Bd. 
CVI, 1897, p. 449). 

In the permian limestone of Chitichun No. I, Spirifer fasciger is exooedingly 
rare. One single incomplete example of this species, elsewhere a leading one in the 
permian rocks of the Himalayas, has been noticed. Inthe crag No. 9 near Malla 
Sangcha Sp. fasciger is a little more richly represented. All the specimens collected 
by A. ‘x. Krafft are of small size and provided with folds corresponding to the 
bundles of ribs, which are rounded, and not sharply edged. In none of them is the 
lamellose character of the striee of growth developed, the presence of which is the 
most important point of difference between Sp. fasciger and its American repre- 
sentative, Sp. cameratus, Morton. 

Much difference of opinion has been expressed as to the specific value of 
Spirifer cameratus and its allies, such as Sp. condor, d’ Orb., and certainly some of 
the American types which have been illustrated by Hall and Clarke (Introduction to 
the Study of the Genera of Fossil Brachiopoda, Paleontology of New York, vol. 
VIII, pt. 2, 1894, Pl. XXXII, figs. 9—15) and by Beede (Variations of the ex- 
ternal appearance and internal characters of Spirifer cameratus, Kansas University 
Quarterly, 1898, vol. VII, No. 2) so closely resemble the variety of Sp. fasciger 
without a lamellose sculpture, that I should really be at a loss to distinguish 
them. But not having hitherto been able to examine personally a typical example 
of Spirifer cameratus, I cannot comment upon its specific claims. 

Number of specimens. examined.—s. 


SPIRIFER sp. ind. ex aff. SP. Marcour, Waagen, PI. III, fig. 21. 


A single but complete ventral valve strongly recalls this Salt Range species, 
with which, however, it is certainly not identical. : 
The present valve is transversely elongated with rounded-off corners and almost 
equally curved in both directions. Tne hinge-line is a little shorter than the greatest 
width of the shell. The area is broad, distinctly concave and provided with an 
equilateral, triangular fissure. The apex is strongly attenuated and terminates.in a 
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small and gracefully pointed beak. A sharply impressed sinus, originating in the 
apex, forms a triangular area, which increases considerably in width towards the 
front, where it.is distinctly produced. ‘ It isseparated from the lateral pare of the 
valve by obtusely rounded edges, and is rounded at its base. 

The radial -striation is much coarser than in Spirifer Wyniei. Tiere are 
about twelve ribs within the sinusand 20 on each lateral part of the valve. ' The 
ribs are mostly simple, very rarely dichotomous. No tracesof fasciculi are noticed. 
The radiating sculpture iscrossed by strong, imbricating strie of growth in the 
vicinity of the front-line. " 

The measurements of this specimen are as follows: — 


Entire length of the shell . : : Z , - 80 mm. 
» . breadth ,, ,, ,, P i : ; ; . 89 ~=~,, 
Thickness of the ventral valve , : ‘ ‘ ~ 13 ~=«,, 
Height of thearea 6 ©. - 2) oa eae | de . 85,, 
Length of the hinge-line , . 86 ,, 


This species is certainly nearly allied to a species from the Artinskian stage, 
which has been referred with some reserve to Spirifer Marcoui, Waagen, by Tscher- 
nyschew (Mém. Com. géol. de la Russie, St. Pétersbourg, 1889, vol. IH, N 0. 4, p. 367, 
Pl. V, fig. 5). Both speciés, being represented by ventral valves only, are probably 
identical. They agree in all their characters of specific importance, namely, in the 
presence of a high and concave area, in the graceful shape of the small beak, and in 
their triangular sinus, which is distinctly separated from the lateral portions, as in 
Sp. Wynnei, and not impressed in the middle. 

It is chiefly this shape of the sinus, which differs, in my Himalayan and in 
Tschernyschew’s Artinskian specimen, from Waagen’s Punjab types. In the latter 
the sinus is not marked off from the remainder of the shell, but very sharply 
impressed in the middle. The latter character is a little less distinctly developed in 
the example of Spirifer striatus, Marcou (Geology of North America, Zurich, 1858, 
p. 49, Pl. VII, figs. 2—2a), which has been considered as the prototype of Sp. Mar- 
cout by Waagen. Spirifer Marcoui from Pecos village differs from the present 
specimen by its more closely arranged ribs and by its narrow er sinus, which ig 
less strongly expanded in the vicinity of the front. 

. Aspecies which appears also to be closely allied to the present one is Spirifer 
Logani, Hall (Paleontology of Iowa, vol. I, pt. 2, p. 647, Pl. XX, -fig.7; Pl. XXI, 
figs. 1,2), one of the American representatives of the group of Spirifer striatus from. 
the carboniferous Keokuk limestone of Illinois. Both species chiefly agree in the 
presence of a “ broad, mesial sinus, which in the middle of the shell occupies fully 
one-third of the width, sloping abruptly to the cardinal extremities, and extremely 
produced and elevated in front in a sub-triangular extension.” The’ pattern of or- 
namentation is also the same in both species, the ribs being coarser and fewer than in 
shells of Spirifer striatus of the same size. A closer comparison of my Hima- 
layan specimen with Sp. Logani is, however, not possible without the dorsal valve 
being available for examination, which in Sp. Logani is enormously inflated and 
provided with a very prominent and subangular mesial fold, 

u 2 
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Another species which agrees with my Himalayan specimen in the entire ab- 
sence of fasciculation of the ribs and in the presence of lamellose strie of growth 
is Spirjfer condor, d’ Orbigny (Voyage dans 1’ Amérique Méridionale, T. ITI, pt. IV, 
Paléontologie, Paris 1842, p. 46, Pl. V, figs. 11—14), from the carboniferous rocks 
of Yarbichambi in Bolivia. It differs, however, from Sp. condor by its sharply 
rounded, but not attenuated, cardinal edges and by the peculiar shape of its sinus 
which ‘is considerably wider and strongly produced in the vicinity of the front. 

From Spirifer striatus, Mart., the present species is distinguished by its coarser 
ribs and by its lamellose sculpture. That it belongs to the group of Sp. striatue 
cannot be questioned, but its exact position within this group is as yet doubtful. 


MARTINIA ACUTOMARGINALIS, Diener, Pl, III, fig. 22. 


1897. Martinia acutomarginalis, Diener. The permocarb. fauna of Chitichun No. I, Paleontologia Indica, 
ser. XV, Himalayan Foss., vol. I, pt. 3, p. 55, Pl. VIII, figs. 8, 4. 

1899. Martinia Semiramis, Gemmellaro. La faana dei calcari con Fusulina della Valle del F. Sosio, Fasc. 
IV, pt. I, p. 811, Pl. XXXI, figs. 26—35. 

1899. Martinia ex aff. M. semiplana, Semper. Neues Jahrb. f. Miner, etc., 1899, I, p. 248, Taf. XVI, 


fig. 20. . 

Several specimens of Martinia, one of them perfectly well preserved, are refer- 
able to this characteristic and easily recognised species. They agree very well with 
the figures and description which have been given in my memoir on the fauna of 
Chitichun No.I. One example is of comparatively large size, measuring 17 mm. 
in length and 15°5 mm. in breadth. The other specimens are considerably smaller. 
The measurements of a fairly complete one are as follows :— 


Entire length of the shell . ‘ ‘ ° : « 11°56 mm. 
99 breadth 9 99 e e : 211% 99 

Length of the dorsal valve . ° ‘ ° 0 95 ,, 
» 4 9» hinge-line : ° . . ° o 6 ,, 

Thickness of both valves ; ° ° ° 2 15 ,, 


Number of specimens examined.—5. 

Remarks.—In 1899 Gemmellaro described and figured a small Martinia from 
the permian Fusulina limestone of Sicily under the name of Martinia Semiramis. 
Frech (Die Dyas, Lethzea paleeozoica, II Bd., 3 Lfg., p. 501) places HM. Semiramis 
among the synonyms of the present species, an opinion with which I entirely agree. 
When describing his Sicilian species, Gemmellaro was probably not acquainted 
with my description of 1. acutomarginalis in my memoir on the permian fauna of 
Chitichun No. I. Otherwise he would not have failed to refer to the remarkable 


similarity of the twoforms. If we compare the illustrations of my Himalayan speci- | 


mens of UM, acutomarginalis with the types of HM. Semiramis, of which the woodcuts 
(figs. 32—34) in Gemmellaro’s memoir are faithful representations, the absence of 
distinctive features will be obvious. To me thetwo species appear absolutely indis- 
tinguishable. Nor have I been able to find out any characters of distinction 
between them from Prof. Gemmellaro’s descriptions. 
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M. Semper (l.c., p. 253) is of opinion that . Cornelia, Gemmellaro (l.c., p. 314 
Pl. XXXI, figs. 19—25), should also be placed among the synonyms of H. Semiramis. 
There is little doubt as to the intimate resemblance existing between the two shells. 
But not having had the opportunity of examining a series of both, I prefer for the 
present to let the question of their identity remain open, 


MARTINIA ELEGANS, Diener. 


1897. Martinia elegans, Diener. The permocarb. fauna of Chitichun No. I, Palwont. Indica, ser. XV, 
Himalayan Foss,, vol. I, pt. 8, p. 64, Pl. VIII, figs. 1, 2; Pl. IX, figs. 1, 2, 

1899. Martinia Distefanoi, Gemmellaro, La fauna dei caleari oon Fnsalina della Valle del F. Sosio, 
Fasc. IV, Pl. I, p. 306, Pl. XXX, figs. 14—22. 


This large species, recalling the group ‘of Martinia Warthi, Waag., by the 
development of little auricular expansions on both sides of the short hinge-line, is 
represented by a small number of ventral valves in A. v. Krafft’s collections. One 
specimen has the surface of the shell partly preserved. Besides the numerous irre- 
gularly clustered granulations and impressions, which have been noticed in the de- 
scription of the Chitichun types, traces of very short and delicate spines are occasioa- 
ally found. 

In 1899 Gemmellaro described and figured a large Martinia from the permian 
Fusulina limestone of Sicily under the name of H. Distefanoi. He states that his 
species, though being most intimately allied to UM. elegans, seems to be distinguished 
from the Himalayan form by certain characters which preclude their identification. 
These characters are the following, according to Gemmellaro: ‘“ The Sicilian species is 
as a rule more elongate and compressed, the disproportion in the inflation of its two 
valves is less considerable. Its apical region is less strongly inflated and incurved, 
its hinge-line is shorter, measuring a little less than one-half of the entire breadth of 
the shell. Its surface is covered with the impressions of little spines, whereas it is 
supposed to be smooth in HM. elegans.” 

Apart from the fact that most of these characters are of so small importance 
as to be of little use for specific distinction, I cannot admit that in all the examples 
of Martinia elegans which have come under my observation the valves were 
more unequally vaulted, the beaks more strongly inflated and incurved 4nd the 
hinge-lines longer than is the case in the types of M. Distefanot which have 
been illustrated by Gemmellaro. Prof. Gemmellaro, moreover, seems to have 
misunderstood my description of the surface of the shell in HY. elegans. Otherwise 
he would certainly not call a shell smooth which in my description has been stated 
to be covered ‘ with very numerous, irregularly clustered granulations and impres- 
sions, giving to the epidermis the appearance of shagreen.”’ 

The distinctive characters of M. Distefanot have not, in my (opinion, been 
sufficiently established to warrant the adoption of that species as proposed by 
Gemmoellaro. 

Prof. Frech (Die Dyas, Lethea paleozoica, Bd. II, 3 Lfg., p. 509) doubtfully 
refers Martinia acuminata, Gemmellaro (1. ¢., p. 308, Tav. XXXII, figs. 29—32) 
to the synonyms of Y, elegans and of M. Distefanoi. I feel, however, considerable 
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uncertainty as to whether the present species should or should not be considered as 
specifically distinct from UM. acuminata. Gemmellaro states that his types of H. 
acuminata are readily distinguished from examples of IZ. Distefanot of equal size 
by their more compressed shape, their more acute apical angle, their deeper mesial 
sinus and by the considerably-more obtuse angle in which the two valves unite. 

M. acuminata seems indeed to be of a more slender shape than I. elegans. 
Such being the case, I have preferred to follow those authors, who, while admitting 
the very close relationship between both species, nave: still retained them as 
separate. 


Number of specimens examined.—3a. 





MaprtInia cf. SEMIPLANA, Waagen. 


1883. Martinia semiplana, Waagen. Salt Range Fossils, Paiwont. Indica, ser. XIII, vol. I, Productus 
Limestone Foss., p. 586, Pl. XLII, fig. 4. 

189%. Martinia semiplana, Diener. The permocarb. fauna of Chitichun No. I, Palwont. Indica, ser. XV, 
Himalayan Foss., vol. I, pt. 8, p. 52, Pl. VIII, fig 7. 


For further synonyms the latter memoir should be consulted. 

This small but characteristic species is represented in A. v. Krafft’s collection 
by 4 single fairly complete specimen, exhibiting a very remarkable disproportion in 
the depth of the two valves. It is- somewhat broader than my type-specimen from 
Chitichun No. I, with which it completely agrees in the rest of its characters. 


Martinia cf. NucuLa, Rothpletz. 


1892. Martinia nucula, Rothpletz, Die Perm-Trias-und Juraformation auf Timor und Rotti, Palzonto- 
graphica, 39 Bd., p. 80, Pl. IX, figs. 3—7. 

1897. Martinia nucula, Diener. The permocarb. fauna of Chitichun No. L Palzont. Indica, Ser. XV, 
Himalayan Foss., vol. I, pt. 3, p. 50, Pl. VIII, figs. 5—6. ‘ 

1901. Martinia nucula, Enderle. Ueber eine anthracolithische Fauna von Balia Maaden in Kleinasien, 
Beitrige zur Geol, u. Palsont. Oesterreich-Ungarns, etc., XII1 Bd., p. 85, Taf. VIII, fig. 1. 


Two imperfect specimens of a large Martinia may be referred doubtfully to this 
species, which is characterized by the strongly inflated apical region and by the 
comparatively small, indistinctly defined area of its ventral valve. 

The peculiar character of the area, which recalls U/. contracta, Meek and 
Worthen, is. very well exhibited in one of my two specimens. Exactly below the 
partly broken-off apex a large triangular fissure is exposed. Those portions of the 
shell which border the margins of the deltidial fissure pass so gradually into the 
lateral parts of the apical region, without any intervening ridges, that it is a Sa 
to fix any definite borders to the area. 

From the nearly allied Martinia contracta my specimens differ in the character 
of their frontal line, which, in the region of the sinus, ascends in a highly elevated, 
tongue-shaped curve. 

In neither of my specimens are the apices of the two valves entirely preserved. 
From the shape of the portions still remaining, however, it is evident that they 
did not touch each other, as noticed by Rothpletz in his type-specimens from the 


. MALLA SANGCHA., 87 


permian rocks of Timor. I have not been able to observe this character in any of 
my specimens from Chitichun No. I, nor has it been noticed by Enderle in his 
specimen of M. nucula from the anthracolithic rocks of Balia Maaden in Asia 
Minor.. I consequently do not consider this character of the types from Timor as a 
constant feature of specific value. . ar ; / 


RETICULARIA cf, LINEATA, Martin. 


‘1897. Reticularia cf. lineata, Diener. The permocarbon. fauna of Chitichua No. I, Palswont. Indica, ser. 
XIII, Himalayan Foss., vol. I, pt. 3, p. 56, Pl. IX, figs. 5, 6, 8. 


This species, which is the most common of the subgenus Reticularia in the 
permian fauna of Chitichun No. I, is also represented in A. v. Krafft’s collection. 
The supposed identity of this species with 2. affinis, Gemmellaro, will require further 
consideration. At present I can add nothing to what has been stated in the foregoing 


chapter of this memoir. 


_ RETIcULARIA cf. PULCHERRIMA, Gemmellaro. 


1899. Reticularia pulcherrima, Gemmellaro. La fauna dei calcari con Fusulina della valle del F. Sosio 
Faso. IV, pt. I, p- 383, Pi. XXXIV, figs. 21—29. 


A single incomplete ventral valve is provisionally referred to this species. I can 
add nothing to what has already been said with reference to the examples of 
R. pulcherrima from the permian limestone of Chitichun No. I, in the foregoing 


chapter of this memoir. 


RETICULARIA (SQUAMULABIA) cf. DIENERI, Gemmellaro (Pl. III, fig. 20). 


a x 
1899. Sqguamularia rotundata, Gemmellaro. La fauna dei calcari con Fusulina della valle del F. Sosio, 
Fasc. IV, pt. 1, p. 326, Tav. XX XIII, figs. 383—~45. 
1899. Squamularia Dieneri, Gemmellaro. Ibidem, p. 327, Tav. XXXIV, figs. 1—4. 
1900. Spirifer (Reticularia) Dieneri, Schellwien. Die Fauna der Trogkofelschichten in den Karnischen Alpen- 
und den Karawanken, Abhandl. K. K. Geol. Reichs-Anst., Bd. XVI, p. 85, Taf. XII, figs. 9—17. 


A new genus, Squamularia, has been introduced by Gemmellaro for those forms 
of Reticularia in which the ornamentation of the shell consists of concentric, un- 
dulating lines. Schellwien strongly objected to the generic inportance of this 
character. His objections are based on the studies of Davidson and Young, from 
which it is evident that the peculiar sculpture of Squamularia is restricted to the 
uppermost layer of the shell and does not differ essentially from the ornamentation ° 
of a typical Retéicularia. Not having been able to examine Alpine or Sicilian speci- 
mens of Squamularia, I cannot speak as to its generic claims from personal obser- 
vations. For the present, however, I prefer to follow in the path of Schellwien, 
in uniting Reticularia (Squamularia) rotundata with R. Dieneri. 

Reticularia Dieneri, in the interpretation of Schellwien, is represented in A. 
v. Krafft’s collection by a single, incomplete specimen. The apical and frontal 
regious have been partly broken off in both valves. The specimen is of strongly 
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inflated, slightly elongate shape, resembling most nearly the example from Neumarktl, 
illustrated on Plate XII, fig. 12, of Schellwien’s memoir, but of a little larger size. It 
is a cast with only a small portion of its shelly layer preserved. But this portion 
exhibits most clearly the ornamentation, which is considered by Gemmellaro as a 
character of generic importance. It consists of very distinctly marked, concentric 
strisof growth, describing undulating, zig-zag lines. 

My specimen is too incomplete to allow exact measurements to be given. 

Remarks.— Reticularia Dienert has been quoted from the permian Fusulina 
limestone of Sicily by Gemmellaro, and from the permocarboniferous rocks of the 
Eastern Alps by Schellwien. 


SprricerRa (ATHYRIS) Royssu, Léveillé. 


1885. Spirifer de Royssii, Léveillé. Mém. Soe. géol. de France, II, p. 39, Pl. II, figs. 18—20. 

1897. Athyris Royssii, Diener. The permocarbon. fauna of Chitichun No. I. Palewont. Indica, ser. XV, 
Himalayan Foss., vol. I, pt. 8, p. 59, Pl. X, figs. 1, 2, 8, 6. 

For a complete list of synonyms I refer the reader to this memoir. 


This species, which is the commonest leading fossil in the permian limestone of 
Chitichun No. I, is represented by a single specimen in A. v. Krajfft’s collection. 
My specimen agrees most closely with the somewhat inflated variety which has 
been illustrated on Plate X, fig. 8, of my memoir on the Chitichun fauna. It is of 
nearly circular, but slightly pentagonal outlines, nearly as long as broad, and provided 
with a very flat frontal wave. 

The measurements of the specimen are as follows :— 


Entire length of the shell ; : : : ‘ . 23 mm. 
399 breadth 99 «99 99 e . ° * e e 30 99 
Length of the dorsal valve _.. ; ‘ : ; . 265 ,, 
Thickness of both valves ; ; ‘ ; ‘ x DTS: 55 
‘ le of th ventral valve . ‘ ; : » 105° 
Aprerene oven dorsal valve . ; : : «112? 


I am still convinced of the correctness of my identification of the Himalayan 
shell with the carboniferous Spirigera Royssts. Quite a number of separate species 
have been fabricated by L. de Koninck from the varieties which were described as 
Spirigera Royssit by Davidson. But even if the species is retained in the exceed- 

ingly narrow circumscription of L. de Koninck, the majority of forms from the 
~ Chitichun fauna must be referred to it. . 

The type of Spirigera Royssit is represented in L. de Koninck’s “ Faune du 

— ealcaire carbonifére de la Belgique *? (Annales du Musée d’ hist. nat. de Bruxelles, 
vol. XIV, Pl. XIX, figs. 19—238, 28, 29). It is characterized by two equally 
vaulted, comparatively flat valves, which are united in a wavy frontal line, and by its 
somewhat transversely elongate shape. The differences between this type and some 
of my Himalayan shells are too small to justify a specific separation, notwithstand- 
ing L. de Koninck’s statement that the true Sp. Royssii from the mountain 
limestone is distinct from all the shells collected from upper carboniferous and 
permian strata, which have been classed among its synonyms by the majority of 
paleeontologists. 


. MALLA SANGCHA. — 89 


SPIRIGERELLA DERBYI, Waagen, Pl. ITI, fig. 18. . 


1884. Spirigerella tide Waagen. Salt Range Fossils, Palwont. Indica, ser. XIII, vol. I, Productus 
Limestone Foss. p. 458, Pl. XXXV, figs. 4—7, 9-—13; PI. XXXVI, figs. 11—13; var. 
acuteplicata, p. 456, P]. XXXYV, figs. 10, 11; Pl. XXXVII, fig. 11. | 
1897. Spirigerella Derby, Diener. Himalayan Foss., Palmont. Indica, ser. XV, vol. I, pt. 4 The Permian 
fossils of the Productus shales of Garhwdl and Kumaon, p. 46, Pl. V, figs. 6, 8. 
1897. Spirigerella Derbys, Diener. Ibidem, vol. I, pt.8. The permocarb. fauna of Chitichun No. I; p. 68 
pl]. XI, fig. 4. 


There is a single specimen of this species in A. v. Krafft’s collection. It 
agrees best with the examples from Kiunglung, which were collected in the permian 
Produstus shales by 0. L. Griesbach, and especially with representatives of the 
var. acuteplicata, Waag. Its sinus is produced towards the front. into a tongue- 
shaped process, which causes the dorsal valve to ascend in a prominent though short 
and narrow fold. The beak of the ventral valve is firmly appressed to the apex of 
the opposite valve. This fact can be stated with full certainty notwithstanding slight 
injuries to the apical region. 

The measurements of this specimen are as- follows :— 


Entire length of the shell : : ; , ‘ - 15 mm. 
 breadtheftheshll . . . .. .  . 4B, 

Length of the dorsal valve ; . a. . 1 ,, 

Thickness of both valves - x ; . i, . §5,, 


Number of specimens examined.—1. 


ENTELETES TSCHERNYSCHEFFI, Diener, 
1897. Enteletes Tschernyscheffi, Diener. The permocarbon. fauna of Chitichun No. I, Palwontologia Indica, 
ser. XV; Himalayan Fossils, vol. I, pt. 3, p. 67, Pl. V, figs. 7—10 (son fig. 11). 

Specimens of this species, which is among the leading fossils of the permian fauna 
of Chitichun No. I, have also been obtained from the exotic block No. 9 in the neigh- 
bourhood of Sangcha Talla. As for their description I can add nothing to what has 
been stated in pp. 66—68 of the above memoir. 


Number of specimens examined.—S. 


ENTELETES of, ELEGANS, Gemmellaro, Pl, ITI, fig. 19. 


1899. Enteletes elegans, Gemmellaro. La Fauna dei calcari con Fusulina della Valle del F. Sosio, Fasc. 1V, 
Pl. 1, p. 277, Tay. XXIX, figs. 6—10. 


It is with some hesitation that I here introduce Enteletes elegans as a separate 
species, and in this respect I have followed Prof. Gemmellaro. He (1. ¢., p. 305) 
considers my Enteletes Tschernyschefft to be very nearly allied to, but not identical 
with, his 2. elegans. E. Techernyscheffi is said to differ from the latter species 


by larger dimensions, by a more strongly developed mesial sinus and fold, by its 
N 
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Jonger ribs, which extend nearer to the apices in both valves, and by its less 
strongly inflated ventral valve. Prof. Frech (Die Dyas, Lethzea paleeozoica, Bd. II, 
8 Lfg., p. 509), on the contrary, believes H. T'echernyscheffi and EH. elegans to be 
identical. 

I must admit that I still find it very difficult to come to a decision on this point. 
There is among the specimens of Hnfeletfes in A. v. Krafit’s collection a solitary 
example, which is distinguished by its extremely inflated valves. The two valves 
are of nearly equal depth. This equivalve character of the shell seems to me the 
only one among the features of distinction enumerated by Gemmellaro on which a 
specific separation of #. elegans and EF. Tschkernyscheffi might perhaps be based. All 
the remaining characters, such as the development of the mesial sinus and fold, the 
Iength of plications, as well as the dimensions, are so variable in Z. Tschernyscheffi, 
that no use can be made of them fora specific distinction from B. elegans. On the 
other hand, the present specimen is more strongly inflated than any of the Sicilian 
examples which have been illustrated by Gemmellaro. Thus it might be questioned 
whether it ought to be considered as a variety of Z. elegans or to constitute a 
proper species. This point will require further consideration when more ample 
material has been obtained. 

The measurements of this solitary specimen, which is with many misgivings 
provisionally referred to H. elegans, are as follows :— 


Entire length of the shell . al ° .  -. 16 mm, 
_ y breadth of the shell . . . - 165,, 
Length of the dorsal valve . é . : ; - 14 , 

»» » hinge-line ‘ eo hg ° eS Le a 
Thickness of both valves : . - . 1 ,, 
Height of the area of the smaller valves 73 ; . » 25, 


UNCINULUS TIMORENSIS, Beyrich. 


1865. Rhynchonella timorensis, Beyrick. Ueber eine Kohlenkalkfauna von Timor, Abhandlgn. Kg). 
Akad. d. Wissenech., Berlin, 1864, p. 72, Taf. I, fig. 10. 

1888. Uncinulus Theobaldi, Waagen. Salt Range Fossils, Palwontologia Indica, ser. XIII, vol. I. Pro- 

- ductus Limestone Foss., p. 425, Pl. XXXIV, fig. 1. 

1892. Rhynchonella (Uncinulus) Timorensis, Rothplets. Die Perm.-Trias-und Juraform. auf Timor und 
Rotti, Palsontographica, 39 Bd., p. 87, Pl. X, fig. 6. 

1897. Uncinulus timorensis, L. v. Léczy. Die Wissenschaftlichen Ergebnisse der Reise des Grafen Bela 
Széchenyi in Ostasien, III. Bd., 4. Abth., p. 112, Taf. IV., fig. 10. 

Several specimens of this species have been recorded from the exotic block 
No. 9, south-east of Tallah Kiogarh. I can add but little to what I have already 
said in my notes on the Chitichun fauna with reference to Uncinulus timorensis 
and its varieties, among which I do not class U. jabtensis, Waagen. 

In one of my examples the ribs, although thinning out gradually, extend some 
way into the apical region, which is unfortunately partly broken off, thus recalling 
U. velifer, Gemmellaro, from the permian rocks of Sicily and Carniola. In all my 
specimens the median portion of the shells, corresponding to the mesial fold and 
sinus, is longer than the lateral parts. The number of ribs is extremely variable. 
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In one of my specimens only nine ribs are found within the median portion of the 
ventral valve, whereas in a second example the number of ribs in the same space 
amounts to eighteen. 

Neamber of specimens examined.—4. 


UNCINULUS JABIENSIS, Waagen, — 


1888. Uncinalus jabiensis, Waagen. Salt Range Fossils, Palmont. Indica, ser. XIII, vol. I, Productus 
Limestone Foss., p. 427, Pl. XXXIV, fig. 2. 
"1900. Uncinulus jabiensis, G. v. Arthaber. Ueber das Palmozoicnm in Hocharmenien und Persien, 
Beitrage zur Geol. u. Palwont. Oester.-Ungaros, etc, XII, p. 282, Taf. XXII. figs. 14, 16. 
Among A. von Krafft’s collections from the exotic block No. 9, south-east 
of Talla Kiogarh, a specimen of Uncinulue has been recorded, which agrees in all its 
essential characters with the specimen of U. jabiensis described and illustrated 
previously in my notes on Walker's collections from the permian limestone of Chitichun 
No. I. 
It considerably exceeds the dimensions of the latter specimen, represented on 
Pl, IT, fig. 5, of this memoir, but exhibits the same pentagonal outline and strongly — 
compressed, inequivalve shape. The beak of the ventral valve has been slightly 
injured, otherwise this example is a fairly well preserved cast, with only very few 
traces left of its shelly substance. The numerous and delicate ribs are restricted 
to the vicinity of the margins. 
The measurements of this specimen, which in its dimensions takes an inter- 
mediate position between Waagen’s type-specimen from Jabi and the example from 
Ohitichun No. I, discovered by Walker, are as follows :— 


Entire length of the shell  ., ; ° ; ; - 14mm. 
» breadth of the shell . : “ . _ e, LB: 35 

Length of the dorsal valve .  . ° ; : . 12°5,, 

Thickness of both valves ; ; : i : 5 8 %; 


Number of specimens examined.—1.. 


RHYNCHONELLA sp. ind. ex aff. Ru. Hormannt, Krotow, Pl. III, fig. 12. 


The description given by Krotow (Geologische Forschungen in den Gebieten 
von Tscherdyn und Ssolikamssk, Mém. Com. Géol. St. Pétersbourg, 1888, vol. VI, 
p. 422, Tab. I, figs. 31—33) of his Rhynchonella Hofmanné from the upper carboni- 
ferous limestone of Eastern Russia runs as follows :— 

‘A flat and very broad shell of triangular shape, with an apical angle of 105°. 
The valves are equally vaulted. The beak of the ventral valve is pointed and 
approximate to the apex of the opposite valye. The small deltidium is not distinctly 
visible. In the visceral part of the ventral valve a flat, median depression, rising in 
the middle of the valve, extends to the front, gradually increasing in width. To this 


depression a small mesial elevation in the dorsal valve corresponds. Five to six 
n2 
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simple, radiating, abute ribs are counted within the mesial depression, three to four 
less prominent folds‘on each of the lateral parts. In advaziced stages of growth the 
number of lateral ribs increases to six. In the vicinity of the beaks the lateral 
parts of both valves are smooth. Toa length of 22 mm., a width of 30 mm, and a 
thickness of 11 mm. correspond.” 

In his memoir on the Brachiopoda of the upper carboniferous rocks of the 
Ural and Timan, Prof. . Tschérnyschew proposes to publish the illustrations of 
a smaller variety with a less obtuse apical angle and of nearly equal length and 
breadth. 

It is to this—not yet described—small variety of Rhynchonella Hofmanni, that 
a@ species of Rhynchonella from the exotic block No. 9, south-east of Talla Kiogarh, 
seems to be most nearly allied. The single but completely preserved specimen by 
which this species is represented, agrees with Bh. Hofmanns in the majority of its 
distinctive features, namely, in the triangular shape, in the presence of two flat valves 
of equal depth, which are provided with a very low, triangular median i Impression 
and corresponding elevation, and in the character of the radiating ornamentation. 
Six ribs are counted within the mesial depression and aye on each side of the lateral 
. parts of the ventral valve. 

From 2h. Hofmannt my specimen chiefly differs by its acute apical angle, 
measuring 75° only, and by its ventral beak being a little more elevated above the 
apex of the dorsal valve, thus exhibiting a more distinctly developed deltidium, 
These differences are certainly sufficient to forbid an identification of the Himalayan 
specimen with Rh.’ Hofmannt. On the other hand, I do not wish to burden nomen- 
clature with a new specific name, which is based on a single though complete 
example only, being well aware of the fact that a satisfactory diagnosis of species of 
the genus Rhynchonella cannot be given without ample materials at hand for exam- 
ination. “It is always very hazardous to establish species from the inspection of a 
single specimen, and specially among so variable a group of shells as that of the 
Rhynchonelle.”* | 

The measurements of the present specimen’ are as follows :— 


Entire length of theshell . . ° ‘ ° - 12:5 mm. 
» breadth of ‘the shell . sss 8 . 115 ,, 

Length of the dorsal valve . .° © ‘ : x He & 

Thickness of both valves . ° 

Apical angle of = ventral valve 6 


a e * 5 99 


e e | e 7 5° 


Remarks.—I know of no iia species of Rhynchonella to which the present 
one might advantageously be compared, In its triangular shape and in the flatness 
of its valves it somewhat recalls Rh. trilatera, de Kon., but this remarkable carboni- 
ferous species is easily distinguished by the character of its beak, which, according 
to Davidson’s description, i is closely appressed to the apex of the dorsal valve, and ” 
the prmenee of a median groove in the ventral valve. 


i) Davidson, A monograph of British carboniferous Brachiopoda, p. 168. 
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CAMAROPHORIA PuRDONI, Davidson. 


1862. en Purdoni, Davidson. Quart. Journ. Geol. 80c., London, vol. XVIII, p. 80, Pl. II, 
g. 4 
For a complete list of synonyms I refer to my memoirs on the fauna of Chiti- 
chun No. I (Pt, 3 of this vol., p. 71) and on the Anthracolithic fossils of Kashmir 
and Spiti (Pt. 2, p. 79). 
A number of specimens from the exotic block No. 9 in the vicinity of Sangcha 
Talla are referable to this species, which is one of the commonest fossils in the 
permian limestone crag of Chitichun No. I. Two specimens are fairly well preserved, 
and agree very closely with the typical form from Chitichun No. I and from the Salt 
Range Productus limestone. Large examples with more numerous ribs, which 
might be referred to the var. gigantea, Diener, have not been noticed among A, von 
Krafft’s materials. 
Number of specimens examined.—6. 


HEMIPTYCHINA cf. INFLATA, Waagen., P]. Il, fig. 24, 


1892. Hemiptychina inflata, Waagen. Salt Range Fossils, Palesontologia Indica, ser. XIII, vol. I, Productus 
Limestone Fossils, p. 372, Pl. KX VII, figs. 7—9. 
1897. Hemiptychina inflata, Diener. The permocarbon. fauna of Chitichun No. I, Himalayan Fossils, 


ser. XY, vol. I, Pt. 3, p. 77, Pl. XII, fg. 3. 

No complete specimen of this species has come to my vieiaies but three 
fragmentary examples have been discovered among the fossil materials collectéd by 
A. v. Krafft. I should have united them with Hemiptychina inflata without the 
slightest hesitation, had not their unsatisfactory state of preservation prevented me 
from doing so. ‘The most completely preserved specimen—that which has been 
figured—agrees very closely with my type-specimen from Chitichun No, I, especially 
so in the remarkable geniculation of the ventral valve. In a second example 
the frontal region, which has been entirely preserved, exhibits ten folds which do 
not, however, extend beyond the geniculation in the visceral portion of the valve. 

I must admit that the specific claims of Z. Jlimata are very uncertain, The 
numerous series of intermediate shapes by which Z. inflata, H. sparsiplicata, 
Waagen, and H. himalayensis, Dav., are linked together, necessarily lead to the 
conclusion that they. are all merely variations of a single species, for which the name 
BH, himalayensis ought to be retained. : 

Number of specimens examined.—3, 


NOTOTHYRIS TRIPLICATA, Diener, 
1897. Notothyris triplicata, Diener. The permocarbon. fauna of Chitichun No. I, Palwont. Indica, eer. XV, 
Himalayan Fossils, vol. I, Pt. 3, p. 78, Pl. XIII, figs. 1, 2. 
One single but entirely preserved example of this species, which is very numer- 
ously represented in the Chitichun fauna, has been discovered among A. von 
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Krafft’s materials from the exotic block No. 9, south-east of Talla Kiogarh. It 
exactly aero in shapes and ornamentation with my type-specimens from Chitichun 
No. I. ; 


NoTOTHYBRIS MEDITERRANKA, Gemmellaro, PL. IT, fig. 14. 
1899. Rostranterie mediterrancum, Gemmellaro. Isa fauna dei calcari con Fusulina della Valle del I. Sesto, 
Fasc. IV, pte. I, p, 244, Tav. XXV, fig. 1—6 ; Tav. XXVI, Bg. 59. 

In the first chapter of this memoir the discovery of this Sicilian species among 
the Chitichun fossils collected by Walker in 1899 has been recorded. In A. v. Krafft’s 
collection this species is also represented by a single but perfectly preserved specimen. 
it is medium-sized, more strongly inflated than the Chitichun examples, but other- 
wise agreeing with the latter in its elongate, posteriorly compressed shape, and 
especially in its sculpture. 

The triplicate frontal wave is very distinctly developed. A very short and low 
lateral fold accompanies the two prominent frontal folds of the’ventral valve on each 
side. On the dorsal valve no lateral folds are noticed beyond the three prominent 
but short frontal folds. . 

The measurements of this specimen are as follows :— 

Entire length of the shell ; ‘ ° : ‘ 1] mm. 


»  breadth,, ,, ,, ‘ ° ° . ° : 8 (Cy, 
Length of the dorsal valve ; ; : ; : © 85-4, 
Thickness of both valves : ; ‘ j ; : 7°5 


Number of specimens examined.—1l. 


NoforHyRkis MrnNuTA, Waagen, PI. ITI, fig. 13. 


1882. Notothyris minuta, Waagen. Salt Range Fossils, Palsontologia Indica, ser. XIII, vol. I, Productus 
Limestone Fossils, p. 886, Pl. XXVIII, figs. 7, 8. 


This species has been described by Waagen as a representative of the group of 
Notothyris subvesicularis, Dav., or N. Warthi, Waagen, from which it is easily dis- 
tinguished by its small size and by the character of its ornamentation. The mate- 
rials of this species in A. v. Krafft’s collections are rather scanty, but the specimens 
are so satisfactorily preserved, that I think the determination can be made with 
sufficient accuracy. 

My specimens are of small size, barely exceeding 10 mm. in length, and of a 
broadly lenticular shape. The ventral valve is considerably more strongly vaulted 
than the opposite one. In one of my examples it is regularly arched, in the second 
it exhibits a sort of indistinct geniculation, corresponding to the middle of the vis- 
ceral portion. Theshort beak is pierced by a moderately large foramen and bordered 
by a false area, which is not distinctly limited off from the remainder of the shell. 
The sculpture of the ventral valve consists of eight prominent and acute folds, two _ 
of them on the frontal and three on each of the lateral parts. They originate in the 
vicinity of the apical region, covering a little more than two-thirds of the entire 
length of the shell. To the two frontal folds, which are the most prominent, three 
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frontal folds correspond in the dorsal valve. Thus a distinctly triplicate wave is 
- formed in the front-margin. Waagen especially remarks that the median part of 
the frontal region is distinctly depressed, and the median fold of the dorsal valve on a 
lower level than the two external ones. This peculiarity, in the illustration of whieh 
he has not succeeded according to his own statement, is very clearly exhibited in 
both of my specimens. 

The measurements of the two specimens are as follows :— 


Le II. 
Entire length of the shell ‘ . - 11 mm. 10 mm. 
99 breadth 99 399 8 ° ° ° - 10 ” 9» 
Length of the dorsal valve ; ? ; ge Be 85 ,, 
Thickness of both valves .. ‘ ; ; ‘ 12 w 8 ,, 


Number of specimens examined.—2. 


Eemarks.—Notothyris minuta has been quoted by Waagen from the middle 
division of the Productus limestone of the Salt Range. 


NoTorHyRIS OVALIS, Gemmellaro, Pl. ITI, fig. 16. 


1899. Rostranteris ovale, Gemmellaro. Ia fauna dei calcari con Fusulina della valle del F. Sosio, Fasc. IV, 


pte. I, p. 248, Tav. XXV, figs. 26—41. | 
1900. Wotothyris ovalis, Schellwien. Die Fauna der Trogkofelschichten in den Karnischen Alpen und den 
Karawanken, Abhandl. K. K. Geol. Reichs-Anst., XVI. Bd., p. 108, Taf. XV, figs. 9—12. 


A single but very well preserved example exhibits the characteristic shape and 
sculpture of this species of Motothyrts. Itis especially Gemmellaro’s type-specimen 
illustrated in fig. 49 with which it agrees even in its minor details, only excepting 
- its smaller dimensions. 

My specimen is of an elongate outline with a truncated frontal margin. The 
two valves are of unequal depth, the ventral being the more strongly inflated. It 
is regularly arched longitudinally but very steeply inclined transversely along the 
lateral parts. 

The ventral valve is provided with four folds. The two central are large, 
prominent, but not acute at their tops, and separated by a deep valley extending from 
the front into the apical region. The two lateral folds are very short and low. In 
the dorsal valve three folds are noticed, the median being shorter than the two 
lateral ones, which, however, do not extend so far into the apical region as in the 
opposite valve. The bordering valleys unite in front of the shorter median fold. 

Of the internal characters of the specimen nothing is known to me. 

The measurements of this specimen are as follows :— 


Entire length of the shell . ° ° ‘ » 7 mm’ 
” breadth » » 9 ° e ° ° e 4°5 99 

Length of the dorsal valve < ® < . e« & ,, 

Thickness of both valves ° ° ° ° . 45 yy 


Number of specimens examined.—I1. 
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Remarks.— Notothyris ovalis has been quoted from the permian Fusulina lime- 
stone of Sicily by Gemmellaro, and from the permocarboniferous strata of Neumarkt] 
in Carniola by Schellwien. Schellwien hints that the species ought possibly to be 
united with Dielasma Toulai, Schellwien, (Paleeontographica, 39 Bd., p. 55,: Taf. 
VITII., fig. 19) from the upper carboniferous Fusulina limestone of Carinthia. 
It seems, however, to differ from N. ovalte by its more broadly lenticular shape 
and by its deeply incised frontal margin. From WN. nucleolus, Kutorga, from the 
"upper carboniferous Schwagerina limestone of the Ural Mountains our species is 
distinguished by its elongate outlines. 


Norotayris cf. WaLKERI, Diener, Pl. III, fig. 15. 


In my introduction of this new species in the first chapter of the present 
memoir it was proposed to complete its diagnosis by the description of an example 
from the exotic block No. 9, south-east of Talla Kiogarh, which may possibly belong 
to the group of Notothyris Walkert, if this species is taken in wider circumscription. 

' My example is referred to provisionally as NV. cf. Walkeré, although it does not 
agree entirely with the type-specimen from Chitichun No. I. But in my opinion 
the differences do not exceed the limits of individual variability, which must be 
admitted in shells of such variable shape as the representatives of the genus No- 
tothyris. ‘These differences consist in the stronger development of the two lateral 
" ridges, which run parallel to the median crest. Thus the helmet-shaped character 
of the transverse section is restricted to the apical region, whereas in the highly 
arched profile of the visceral portion, the top of the helmet consists of three closely 
arranged crests of equal height. In this feature our specimen recalls N. triplicata, 

In the frontal line of the specimen from Chitichun No. I only very small mar- , 
ginal indentations are noticed. In the present specimen these indentations are much 
more distinctly developed. In their arrangement they exhibit the tendency peculiar 
to the genus Notothyris to bend the frontal line in the direction of the ventral valve. 
The indentations corresponding to the three crests of the frontal part are not 
situated on the same level with those of the lateral parts. ‘The internal characters 
of the species being unknown, it is on account of this configuration of the frontal line 
that it may be safely attributed to the genus Notothyris,—not to Temp ONES: 

The measurements of the present species are as follows :— 


Entire length of the shell 2 . os - 11 mm. 
»» breadth ,, ,, 5 : : ; ‘ a . B 
Length of the dorsal valve. : OM : ‘ - 85, - 


Thickness of both valves ‘ ‘ o> 4&4 . U8. 5 
Number of specimens examined.—1. | 
Remarks.—From the characters by which this specimen differs from my type 
of Notothyris Walkert from Chitichun. No. I, it is evident that the species is 
rather nearly related to N. triplécata, notwithstanding its peculiar shape, »Y which 
it is easily distinguished from all the remaining congeneric fornis. : 
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ECHINODERMATA. 
PoTERIOCRINUS (?), sp. ind., Pl. IIT, fig. 25. 


It is entirely provisionally that 1 attribute some fragments of stems in A. von 
Krafft’s collections to the genus Potertocrinus. I must explicitly remark that there 
is nothing from which I could deduce the presence of this genus in the fauna 
of the exotic block No. 9, in the neighbourhood of Sangcha Talla, with any greater 
certainty than in the Chitichun limestone. 

The fragments which I consider as belonging to Poteriocrinus are of large 
size and of circular outlines. They consist of single joints only, which are rather low, 
their height measuring only a little more than one-fourth of their diameter. 

The central canal is of cylindrical shape with a circular outline. At a short 
distance from this central canal very numerous radiating cirrhi originate, which 
increase in number by bifurcation. 

The measurements of the figured joint are as follows :— 


Diameter of the joint : - “se ° . . 25 mm. 
Height , ,» » ; j ‘ ‘ s 4 
Diameter of the central canal ‘ : 4 ,; 


Among the types of Entrocht which have been established i by Rothpletz (Pale- 
ontographica, 39 Bd., p. 72) the present joint belongs to the section of Entrochs 
regulares and is most nearly allied to the type a, which is represented by the 
specimen from Batu-duduk (Island of Timor) illustrated on Pl, XIII, fig. 38a, 
of the above-quoted memoir. From this joint my Himalayan example differs by 
its still greater height and by the slightly larger diameter of its central canal, also 
by the presence of a smooth zone bordering the latter. 

Among the joints illustrated by Waagen the specimen figured on Pl. XCVI, 
fig. 16, might be compared with this specimen but is distinguished by the smaller 
size and height of its single joints. 


FAUNISTIC AND STRATIGRAPHICAL RESULTS. 


The fauna of the exotic block No. 9 in the neighbourhood of Sangcha Talla is 
composed of the following species :-— 


LAMELLIBRANCHIATA, 
1. Avsculopecten cf. htemalts, Salter. 


2. Letoptersa, ep. ind, 
38. Lema ep. ind, aff, retsfera, Shum. 
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GasTEROPODA. 
4, Natscopsss khurensts, Waagen. 


5. Bellerophon sp. ind. aff. poltto, Waagen. 
6. Pleurotomaria (Mourlonta) huntca, nov, sp. 


BRACHIOPODA, 


7. Productus Abtchs, Waagen. 

8  ,,  chitichunensts, Diener. 

9. .. gratiosus, Waagen. 
10, <s cf. mongolicus, Diener. 


11. 93 of. undatus, Defr. 

12, os plano-hamispharium, Netsch. 
18. Margintfera typica, Waagen. 

14. helica, Abich. 

15. Scacchtnella ep. ind. 

16. Lyttonsa cf. nobilis, Waagen. 

17. Orthothetes Kraffts, nov. sp. 

18, Sptriferina of, octoplicata var. fastigata, Schellwien. 
19. Sptrsfer Wynnes, Waagen. 

20. »  ttbetanus, Diener, 

21. »»  Jasctger, Keyser. 

22, » 8p. ind. ex aff. Marcous, Waagen. 

28. Martinta acutomarginalts, Diener. 

24, = elegans, Diener. 

25. =, cf, semiplana, Waagen. 

26. re cf. nucula, Rothpletz. 

27. Reticularsa of. lineata, Martin. 

28, . cf. pulcherrima, Gemmell, 

29, ‘5 (Squamularta) c£. Dieners, Gemmell. 
30, Spirigera (Athyris) Royssti, Léveilé. 

31, Spsrigerella Derbys, Waagen. 

32. Enteletes Tschernyschefi, Diener. 

83. >) cf, elegans, Gemmell, 

34. Uncinulus tsmorensts, Beyr, 

35. a, jabtensts, Waagen, 

86. Rhynchonella sp. ind. ex aff. Hofmanns, Krotow. 
37. Camarophorta Purdons, Dav. 

88. Hemiptychina cf. inflata, Waagen. 

89. Notothyrts triplicata, Diener. 


40. 3 medsterranea, Gemmell. 
41, 53 minuta, Waagen. : 
42. i ovalis, Gemmell. 


48. . cf. Walkeri, Diener. 


ECHINODERMATA.. 


44. Potertocrinus sp. ind. (?), 
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Altogether 44 species, among which the Brachiopoda, numbering 87 species, 
by far predominate both in species and individuals, and comprise a little less than 
five-sixths of the entire fauna. Leaving out of discussion those forms which do not 
admit of specific determination, there remain 87 species. Only two among them 
are new and have not been hitherto described. These species are :— 

Pleurotomarta hunsca. 
Orthothetes Kraffis. 

Of the remaining 35 species not less than 26—almost three-fourths—are identical 
with permian species from the Chitichun limestone. This fact points very strongly 
in favour of a homotaxis of the fauna of the exotic block No. 9, south-east of 
Talla Kiogarh, with the fauna of Chitichun No. I, or with that of the topmost beds 
of the middle Productus limestone of the Salt Range. 

The remaining fossils, which are identical with such as have been found in other 
regions, fully corroborate this conclusion. Such fossils are— 

1. Avteulopecten cf. hiemalts, Salt. 

2. Natecopsis khurensss, Waag. 

8. Productus cf. undatus, Defr. 

4. » plano-hemsspharium, Netech. 

5. Marginsifera helica, Abich. 

6. Reticularsa cf. Deenert, Gemm. 

7. Enteletes cf. elegans, Gemm. 

8. Notothyrss minuta, Waag. 

9. ” ovalis, Gemm. : 

Among these nine species three are probably identical with- permian forms 
from the Sosio limestone of Sicily, two with forms from the middle Productus 
limestone of the Salt Range. Aviculopecten hiemalis is a leading fossil of the 
permian Productus shales of Painkhanda. Productus plano-hemispherium is 
quoted from the permian strata of Central Russia, Marginifera helica from the 
permian Otoceras beds of Djulfa in Armenia. With these eight species, which, 
together with the elements of the Chitichun fauna, impart to the present fauna a 
decidedly permian aspect, on'y a single carboniferous type, Productus cf. undatus, 
is associated. 

Thus the homotaxis of the fauna of the exotic block No: 9, in the neighbourhood 
of Sangcha Talla, with the faunz of Chitichun No. I in the Himalayas, and of the | 
upper limit of the middle Productus limestone in the Salt Range, appears to be 
established with as great certainty ascould be desired. From the result of the 
present examination the correctness of the correlation given in A. v. Krafft’s 
preliminary report is evident, although much less material was then available. 
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IIL—FOSSILS FROM THE PRODUCTUS SHALES OF THE LISSAR 
VALLEY (JOHAR). 


In the upper valleys of the Lissar ganga and Dharma ganga in Johar the 
permian Productus shales have been most carefully studied by C. L. Griesbach 
(Geology of the Central Himalayas, Memoirs, Geological Survey of India, vol. XXIII, 
1891, pp. 172—178). The fossils collected by him were described by me in 
the fourth part of the present volume. The fauna was found to be very rich in 
_ individuals, but rather poor in species. The following species of Brachiopoda have 
been recorded :— 

Chonetes tissarensss, Diener. 

Productus sp. ind. 

Smrifer Ravana, Diener. 
» Jsasctger, Keyserl. (=musakhkeylensts, Dav.) 
a jokarensts, Diener. 

Spirigera Gerards, Diener. 

In 1899 Mr. T. D. LaTouche was deputed to the upper Lissar valley and a 
large collection of fossils was made in the Productus shales from several localities 
chiefly from the slopes on the left bank of the valley, two miles south of the snowy 
peak Dharma No. XI, from the ridge between Lissar and Dharma valleys, opposite 
Kharsa glacier, and from the right side of the Bambadhura north glacier. 

The fossils are, as a rule, badly preserved, and very difficult to extract from the 
exceedingly tough matrix. Brachiopoda by far predominate, both in number of 
species and individuals. Nevertheless the paleontological examination of the fossils 
has yielded some interesting results, especially with regard to an exact stratigraphical 
correlation with certain beds of the Kuling series of Spiti. 


GASTEROPODA. 


PLEUROTOMARIA cf. PUNJABICA, Waagen, PI. V, figs. 1, 2, 3. 


1880. Pleurotomaria punjabica. Waagen. Salt Range Fossils, Paleontologia Indica, ser. XIII, vol. I, 
Productus Limestone Foss., p. 115, Pl. XI, figs. 8, 4. 


Three incomplete casts of a Pleurotomaria belonging to Sandberger’s section of 
multtcarinate are probably identical with Waagen’s species from the Productus 
limestone of the Salt Range. My specimens are not sufficiently complete to allow a 
direct identification; but agree most closely with Pleurotomaria punjabica in all 
characters that can be recognised. 

All my specimens are of somewhat larger size than Waagen’s types, but 
otherwise of the same shape and sculpture. The depressed spire consists of only 
a small number of whorls, but their exact number cannot be ascertained, the 
apex having been broken off in all my specimens. The body-whorl is very much 
larger than the preceding ones, but neither its aperture nor its base have been 
entirely preserved. The presence of a moderately deep umbilicus can, however, be 
noticed. The profile of the body-whorl is not evenly rounded. It exhibits a regular 
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curve from the base to the middle of its height. Then follows a flattened zone 
between the median line of the profile and the slit-band, which is narrow, angular 
and bordered on each side by a sharp, slightly elevated ridge. From the slit-band to 
the suture of the anterior whorl in the spire the body-whorl describes a very flatly 
arched curve. 

In one of my specimens the shell has been partly preserved, and we thus 
get an idea of its ornamentation, which in casts consists of very indistinct spiral 
stris. The fragments of the shell, however, are covered with numerous angular 
spiral ridges, which are intersected by a very large number of delicate, transverse 
strise of growth. 

The measurements of the smallest of the three figured specimens are as 
follows :— 


Total length of the shell ; ; : . » ca 16 mm. 
Greatest breadth of the shell. ‘ : , : ‘ 17 ,, 
Height of the last volution : ° ‘ ° ; 5 
Breadth of the body-whorl near the aperture ; ; : 9 , 


Locality: Number of specimens examimed.—Slopes on left bank of Lissar 
valley, two miles south of Dharma XI: 8. 

Remarks.—In view of the poor state of preservation of my specimens I dare not 
enter into a discussion of the affinities of the present species to other congeneric 
forms. It may, however, be stated that this species must be considered as belonging 
to Pleurotomaria sensu stricto, even if the latter species is accepted in the narrow 
circumscription of L. de Koninck. 


Naticopsis sp. ind., Pl. IV, fig. 1. 


The fragmentary state of the only representative of this genus renders it abso- 
lutely unfit for a specific determination. The spire is well preserved, but base and 
aperture of the body-whorl have been entirely broken off. In dimensions, shape 
and character of ornamentation it.is not unlike Nattcopsts mimuta, Gemmellaro (La 
Fauna dei calcari con Fusulina della Valle del f. Sosio, Fasc. II, Palermo 1889, p. 136, 
Tav. XV, figs. 5, 6), or NV. cadorica, Stache (Beitrige zur Kenntniss der Fauna der 
Bellerophonkalke Suedtirols, Jahrb. K. K. Geol. Reichs-Anst., XXVII. Bd., 1877, 
p- 317, Taf. V, figs. 6, 8). Its surface is covered with very numerous and delicate 
strice of growth. | 

Locality: Number of specimens examimed.—Near crest of ridge between 
Lissar and Dharma valleys, opposite Kharsa glacier : 1. 


BELLEROPHON sp. ind., Pl, IV, fig. 2. 


This species is represented by an imperfect cast, with the larger portion of the 
body-whorl broken off. It is symmetrical, with regularly rounded inner whorls, but 
with an obtusely angular peripheral part in the body-whorl. The umbilicus seems 
to be rather wide, but from this character in the cast no conclusion can be drawn as 
to the shape of the umbilicus in the shell, 
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The specimen is too fragmentary to determine its relationship to other congeneric 
‘forms. 

Locality: Number of specimens examined.—Slopes on left bank of Lissar valley, 
2 miles south of Dharma XI: 1. | 


BRACHIOPODA. 


CHONETES sp. ind. of. URALICA, Moeller, Pl. V, fig. 4. 


Compare — 
} 1862. Chonetes uralica, Meller. The mountain limestone-formation ofthe Ural Range (in Russian), Gorny 
Journal IV, p. 177, Pl. IX, fig. 1. 
1890. Chonetes wralica, Nikitin. Depdts carboniféres et puits artésiens dans la région de aot Mém. Com. 
Géol. St. Petersbourg, vol. V, No. 5, p. 61, Pl. II, figs. 5—9. 

In La Touche’s collection this species is represented by two ventral valves, with 
their shelly layer preserved, but partly injured by weathering. They are very similar 
to Chonetes Vishnu, Salter, one of the leading fossils of the Productus shales of Pain- 
khanda. 

In my memoir on the fauna of the Productus shales of Kumaon and Garhwél 
(Pt. 4 of the present volume, p. 14) I have alluded to the very close relationship of 
Ch. Vishnu to the European Ch. uralica. Their distinctive characters are 
obscured by the fact that in Ch. Vishnu only fragmentary portions of the shell 
were available to me for observation, nearly all the examples from Kiunglung 
being internal casts. Nevertheless, I think the present species might be distin- 
guished from Ch. Vishnu by differences in the shape of the mesial sinus, which is 
not deeply incised, but of triangular outlines, widening considerably toward 
the front. This character has not been well shown by the draughtsman in the 
illustration. 

A second distinctive feature consists in the more regularly convex shape of the 
present specimens, both in longitudinal and transverse directions. In Ch. Vishnu 
the ventral valve is strongly flattened in the vicinity of the lateral and frontal 
margins, and there is a distinctly defined demarcation between the more strongly 
curved visceral region and the flattened marginal portions of the shell, In the pre- 
sent specimens the valve is more regularly and equally curved and not bordered by 
a flattened zone along the front and lateral margins. 
| In one of my specimens obliquely directed tubes are indistinctly visible on the 

cardinal edges. 

The sculpture consists of very numerous and delicate radiating strie, which 
increase in number towards the front both by bifurcation and intercalation. The 
illustration is, unfortunately, not apt to convey a clear idea of this ornamentation. 

My specimens agree very nearly with Ch. uralica among the European, and 
with Ch. Flemingi, Norwood and Pratten (Notice of the genus Chonetes, as 
found in the Western States and Territories, Journ. Acad. of Nat. Sciences of Phila- 
delphia, III, 1855, p. 26, Pl. II, fig. 5), among the American representatives of the 
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genus Chonetes; Nikitin states that both species differ only in the internal charac- 
ters of their valves. I prefer to class my Himalayan specimens with Ch. uralica, 
since the correctness of the figures in Norwood’s and Pratten’s memoir is some- 
what doubtful. | , 

The measurements of the figured specimen are as follows :— 


Entire length of the shell. ‘ : j - 9 mm, 
99 breadth e9 "y) 99 ° e e e e 13 939 
Thickness of the ventral valve ; , : e. “SD. 5 


Locality : Number of specimens examined.—Near crest of ridge between Lissar 
and Dharma valleys, opposite Kharsa glacier: 2. 

Remarks.—In my memoir on the fauna of the permian Productus shales of 
Kumaon and Garhwél Ch. Verneutliana, Norwood and Pratten, had been quoted 
among the nearest allies of Ch. Vishnu and Ch. uralica, This species had, however, 
not been sufficiently illustrated, either by Norwood and Pratten (1. c., Pl. II, fig. 6) 
or by Meek (Paleontology of Eastern Nebraska in Meek and Hayden, Final Report 
of the U. S. Geol. Survey of Nebraska, 1872, Pl. I, fig. 10). The illustrations of 
Hall and Clarke (Paleontology of New York, vol. VIII, pt. I, 1892, Pl. XVI, 
figs. 20, 21) clearly show that it belongs to a group of forms which differ consi- 
derably from my Himalayan species. The widely extended wings and the deeply in- 
cised angular sinus make a distinction fairly easy. 


Propvuctus cf. GANGETICUS, Diener. 
1897. Productus gangeticus, Diener. The permian fossils of the Productus shales of Kumaon and Garhwél, 
Palsontologia Indica, ser. XV, Himalayan Fossils, vol. I, pt. 4, p. 28, Pl. I, fig. 2 ; Pl. II, fig. 8. 

The cast of a very large dorsal valve is provisionally referred to this species, 

which had hitherto not been found outside the Productus shales of Kiunglung near 

the Niti Pass. My specimen is very similar to the casts w hich have been illustrated 

in Pl. II, fig. 3, of my above-quoted memoir, but exceeds them considerably in its 
dimensions. 


The apical region is but very incompletely preserved. In its general shape 


this valve differs from my type-specimens by being flatly concave, as in P. Abiché, 
Waag. It is, however, provided with a broad and flat median fold only, no lateral 
folds being developed, as in P. Abicht. The frontal and lateral margins of the cast 
are separated from the trail by a very sharp geniculation. 

The sculpture of the cast consists of numerous coarse, club-shaped tubercles, 
which correspond to deep, elongated grooves in the shell of the valve. 

Of the internal arrangement, which is the most distinctive feature of P. gan- 
gettous, the two diverging ridges, which form a-continuation of the bipartite cardinal 
process, and the sharp median septum are partly exposed. The latter extends far 
into the visceral portion of the valve. 

The length of this valve without the apex is about 60 mm., and corresponds to 
a width of 86 mm., being thus more than twice as great as the measurements of my 
type-specimen from Kiunglung. 
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Locality: Number of specimens examined.—Slopes on left bank of Lissar 
valley, 2 miles south of Dharma XI: 1. 


Propucrvs sp. ind. (cf. Punpont, Dav. ?). 


An incomplete fragment of the internal cast of a ventral valve recalls Productus 
Purdoni, Davidson (Quart. Journal Geol. Soc., vol. XVIII, 1862, Pl. 31, 1. II, 
lig. 5), but is too badly preserved to admit of specific. determination. It is men- 
tioned here on account of its very large size. So far as we may judge from the 
fragment, the complete specimen can barely have measured less than 90 mm. in 
length and 70 mm. in breadth. It was certainly considerably larger than the largest 
specimen of P. Purdoni illustrated by Waagen from the Productus limestone of 
Chidru. 

Locality: Number of specimens examined.—Slopes on left bank of the Lissar 
valley, 2 miles south of Dharma XI: 1. 


MARGINIFERA HIMALAYENSIS, Diener, Pl. V, figs. 5, 6. 
1899. Marginifera himalayensis, Diener. Anthracolithic Fossils of Kashmir and Spiti, Palwontologia 
Indica, ser. XIV, Himalayan Fossils, vol. I, pt. 2, p. 39, Pl. II, figs. 1—7 ; Pl. VI, figs. 1, 2. 

For a complete list of synonyms the reader is referred to the above memoir. 

_ This species, which is the commonest leading fossil in the Kuling shales of 
Spiti, forms entire layers of shells, together with Spirifer Rajah, Salter, in the Pro- 
ductus shales of the Lissar valley. The specimens are embedded in rocks of exactly 
the same lithological character as in Spiti—dark, crumbling shales, rich in mica and 
with limestone partings. Their state of preservation is, as a rule, as indifferent as in 
the Kuling shales of Spiti. Fairly complete examples are exceedingly rare. 

In my description of this species both its variability and its close relationship to 
Marginifera typica, Waag., have been stated. To the types figured on Pl. IT and 
Pl. VI of the second part of this volume, which are all represented in La Touche’s 
collection, a new and remarkable one must be added. 

In the above memoir I have alluded to the presence of a small number of ex- 
amples from the Kuling shales of Muth, which were distinguished from the rest by a 
slightly more pronounced ornamentation of their ventral valves. Among the materials 
from the Productus shales of the Lissar valley afew specimens may be picked out in 
which this form of sculpture is still more strongly developed. These specimens are 
covered with sharp radial ribs occasionally bifurcating and converging towards the 
deep, but comparatively narrow, mesial sinus. In their shape and sculpture they 
strongly recall Productus gratiosus, Waagen. I should indeed be at a loss how to 
distinguish them had I to deal with only ventral valves in which the wings had been 
broken off. The character of the wings, however, is a good means of distinction; 
they are very small, though distinctly defined, in P. gratsosus, whereas they are 


large, prominent and somewhat triangular in Marginifera himalayensts. There is 


no difficulty in distinguishing a complete specimen of MU. himalayensis from P. gra 
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téosus, the dorsal valve of the former species being characterised by its strongly 
developed reticulation, which imparts to the casts of this valve an external similarity 
with small forms of P. semiretsculatus. 

No intermediate types between this species and Marginifera typica, Waagen, 
have been noticed among the rich materials collected by Mr. La Touche. 

The characteristic feature of sub-generic importance in Marginifera, namely, the 
prominent, shelly ridge within the wings of the ventral valve and the internal ridges 
corresponding to the margin of the dorsal valve, are but rarely accessible to obser- 
vation. I have never seen them so distinctly developed as in some of my type-speci- 
mens from the Kuling shales of Spiti and from the corresponding beds in Kashmir. 

Locality: Number of specimens examined.—Slopes on left bank of Lissar 
valley, 2 miles south of Dharma XI, 26; right side of Bambadhura north glacier, near 
crossing, Lissar valley, 20; near crest of ridge between Dharma and Lissar valleys 
opposite Kharsa ee 36. 

\ 


8 
SpinrvEr RAJAH, Salter, Pl. IV, Figs. 3, 4, 5. 


1865. Spirifer rajah, Salter. Palwontology of Nitiin the Northern Himalayas, pp. 59, 111. 
1899. Spirifer rajah, Diener. Anthracolithic Fossils of Kashmir and Spiti, Palwontolugia Indica, ser. XV, 
Himalayan Fossils, vol. I, pt. 2, p. 68, Pl. LV, figs. i—7, Pl. V, fig. 1. 


For a complete list of synonyms the latter memoir should be consulted. 

This beautiful species is very largely represented in La ‘louche’s Himalayan 
collection. It has, as a rule, been found associated with Marginifera himalayensis. 

The variability of the species is very considerable. ‘There are both broad.and 
narrow, thick and flat, forms present among my materials. The shape of 
the sinus varies to a great extent. In general it is broadly rounded at its base, 
but in one of-my specimens (fig. 5) its lateral parts unite in a sharp edge. In one 
of the largest individuals, which otherwise agrees perfectly with typical examplesjof 
Spirifer rajah (fig. 3), barely any trace of a median rib can be observed in the 
bottom of the sinus. But this exceptional appearance cannot be taken as the 
normal condition of the species, and must be regarded merely as a malformation. 
Ina second example (fig. 4) the median rib, which,in the remaining form, is 
thread-like and delicate, considerably increases in height and breadth towards 
the front, thus assuming the shape of a rather prominent element of — 

All my specimens are ventral valves. 

Locality: Number of specimens examined.—Slopes on left bait of Lissar 
valley, 2 miles south of Dharma XI, 15; ridge between Lissar and Dharma valleys 
opposite Kharsa glacier, 10; right side of Bambadhura north glacier, near crossing, 
Lissar valley, 4 

Remarks.—Prof. Frech (Neues Jahrb. f. Mineral., 1902, I, p. 268) declares 
Spirifer rajah to be barely distinguishable as a variety from Sp. Keilhavii, v. Buch. 
Notwithstanding Prof. Frech’s statement to the contrary, I can see no reason 
why they should not be considered as different species, as they can be distinguished by 
the shape of their mesial fold in the dorsal valve. ‘This fold is divided in the middle 
by a broad and shallow longitudinal depression or groove in Spirifer Keilhavii, but 
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’ becomes a sharply rounded crest in Sp. rajah. It is of course only a matter of 
taste, whether or not such differences are to be regarded as valid grounds for a 
specific or varietal separation, but, in my opinion, an author who is ready to ac 
cept Spirifer Ravana as a proper species, as has been done by Prof. Frech, is not 
justified in refuting a specific separation of Sp. rajah from Sp. Keilhavis. 


SPIRIFER cf. Ravana, Diener. 


1897: Spirifer Ravana, Diener. Permian Fossils of the Productus shales of Kumaon and Garhwil, 
Palswontologia Indica, ser. XV, Himalayan Fossils, vol. I., pt. 4, p. 34, Pl. III, tigs. 1, 2. 

1898. Spirifer Ravana, Frech. Ueber marine Dyas —Brachiopoden aus Australien. Zeitschr. Deuteche Geo. 
Ges., 1898, p. 180, Taf. IV, figs. 7, 8. 


An incomplete ventral valve is provisionally referred to this species, which is 
most nearly allied to Spirifer Marcous, Waag. In its dimensions it is considerably 
inferior to my type-specimens from the Lissar Valley and from Kiunglung E. G. 3 
the sinus is limited on both sides by obtuse ridges, but is too poorly preserved to — 
allow the character of its bottom to ‘be clearly noticed. Indistinct, shallow folds 
are developed on each side of the deeply impressed mesial sinus. 

Locality : Number of specimens examined.—Slopes on left bank of Lissar 
valley, two miles south of Dharma XI: 1. 


SPIRIFER FASCIGER, Keyserling, 


(= SPIRIFER MUSAKHEYLENSIS, Davidson). 


This species is represented by asmall number of typical examples in La Touche’s 
collection. The largest specimen somewhat exceeds in size my type from the 
Productus shales of Kiunglung E.G. (Pt. 4 of the present volume, Pl. V, 
- fig. 1), but differs from it in the more strongly developed convexity of its folds, 
corresponding to the fasciculi of mbs. The lamellose character of the strie of 
growth is distinctly visible in all my specimens. 

I have nothing to add to the detailed description of the specimens from the 
Productus shales of Painkhanda, the Kuling shales of 8 piti and the Zewan beds of 
Kashmir. 

' Locality: Number of specimens examined.—Slopes on left bank of Lissar 
Valley, 2 miles south of Dharma XI, 2; rightside of Bambadhura north glacier, near 
crossing, Lissar Valley, 2 


SPIRIFER cee Diener, Pl. IV, figs. 6, 7. 


1897. Spirifer sitionsis, Dioner. The permian fauna of the Produotus sling of Kumaon and Garhwdl, 
Palsontologia Indica, ser. XV, Himalayan Fossils, vol. I, pt. 4, p. 41, Pl. IV, figs. 4, 5. 
1899. Spirifer nitiensis, Diener. Anthracolithic Fossils of Kashmir and Spiti, Palswontologia Indica, ser. 
XV, Himalayan Fossils, vol. I, pt. 2, p. 65, Pl. V, fig. 9. 
When introducing this species in 1897, only two specimens were available to 


me for examination. Recent observations, based upon the study of a large number 
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of examples, have convinced me of the fact, that my type-specimens from Kiung- 
lung E. G., (near the Niti Pass) are extreme shapes, and that a more gradual passage. 
exists between the more typical forms of Spirifer nitiensts and Sp. fasciger than 
had been hitherto admitted. The shells composing this species present a wide range 
of external modifications of detail. Nevertheless the generality of specimens appear 
to me so (listinct from Sp. fasctger, that I still feel justified in retaining them 
as a separate species. - | 
_ _ The characters of difference, to which a specific importance has been attributed 
_ in the above memoir, are the transversely fusiform shape and the peculiar 
sculpture, consisting in the unequal strength of the ribs which compose tbe three 
fasciculi following immediately on either side of the sinus, 

The transversely fusiform shape, recalling Sp. convolutus, Phill., is very 
remarkable in the majority of my specimens, but not without exception. Between 
the type-specimen figured on Pl. IV of the fourth part of the present volume and the: 
form illustrated on Pl. IV, fig. 6, of this memoir, intermediate-shapes form a gradual 
passage. There are specimens of Sp. fasciger known to me, which in their: 
general shape and outlines perfectly agree with this type of Sp. nitiensia. 

A remarkable character in the overwhelming majority of my specimens is the 
very broad area. In this respect my type-specimen from Kiunglung is an excep-. 
tion to the generality of examples, in which the area is as broad and markedly 
reclining as in the types from the Lissar Valley which have been illustrated in 
this memoir. None of my numerous examples of Sp. jfasciger shows such a. 
Wide area. 

The sculpture is excoodiusly variable. All my specimens are characterised by 
the presence of a large number of fasciculi of ribs on each side of the sinus. But 
the fasciculi themselves are very unequally developed in different specimens. In 


some individuals dichotomous ribs are entirely absent. In the typical form the 


central ribs of the three fasciculi, which follow immediately on either side of the 
sinus, are considerably broader and stronger than the rest, but this rule is subject 
to numerous exceptions. In those forms which recall Sp. fasciger by the very 
small difference in the strength of the single ribs composing the fasciouli, the 
coarser character of the ribs is a distinctive feature of importance, A broad median 
rib in the bottom of the sinus has been noticed in all my specimens. The difference 
between the coarse and prominent costz of the visceral portion of the shell 
and the delicate ornamentation of the wings is very remarkable. ‘The ribs are 
never sharp but always rounded on the top, the more prominent ones even flatly 
vaulted. 

In the majority of my specimens the strongly protracted sinus elevates the fronte 
margin of the dorsal valve considerably above the general convexity of the latter. 
In the specimen illustrated on Pl. IV, fig. 7, the frontal wave is unusually large, 
the sinus projecting in a long, tongue-shaped process above the plane of the valve, 
The unequal strength of the ribs composing the narrow fasciouli, is clearly exhibited 
in that specimen, which is partly devoid of shell, 
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- The measurements of the two figured specimens are as follows :— 


.‘Entirelength of the shell . =. «. ~ . - 41 mm, 43 mm. 
Length of the dorsal valve . : : ‘ 83 ,, 85, 
Greatest breadth of the shell . : ; : ; 89 ,, 85, 
Thickness of both valves ; ‘ ant 7 28 Cs, 

* Breadth of the area of the ventral aie : : 12 ,, 10°5 ,, 


Locality: Number of specimens examined.—Slopes on left bank of Lissar 
Valley, 2 miles south of Dharma XI, 10; near crest of ridge between Lissar and 
Dharma Valleys, opposite Kharsa glacier, 2 ; right side of Bambadhura north glacier 
near crossing, Lissar Valley, 1 


SPIRIFER BAMBADHUBENSIS, NOV. sp.; Pl. IV, figs. 8, 9, 10. 


In the Productus shales of the Lissar Valley there occurs, besides Spérifer 
JSasciger and Sp. nttiensis, a third species, which doubtless belongs to the group of 
Sp. fasciger but is distinguished from that species by its remarkable shape. 
Although represented by numerous examples, it is only imperfectly known to me, all 
the specimens available for examination being incomplete fragments. It is especially 
the region of the mesial sinus and of the front, which has not been preserved entire 
in any of my fragments. 

Externally, the species differs considerably from Sp. fasciger and its allies 
by its broadly expanded and obtusely rounded, unattenuated wings, and by the 
strong curvature of the ventral valve in the transverse direction. In this direction 
the profile of the valve describes a flatly concave curve, marking a deep depression 
between the visceral part of the valve and its wings. Just at the apex of the 
beak a narrow sinus takes its origin, limited on both sides by folds, which 
are composed of fasciculi of ribs, as in Sp. fasctger. The shape of the sinus in the 
vicinity of the front is not known tome. The beak is prominent, small, pointed and 
very slightly incurved. It overlooks a very broad, strongly reclining area with an 
enormous triangular fissure in the middle. 

The respective positions of the two valves may be seen from the illustration in 
fig. 95. A more complete fragment of a dorsal valve has been represented in fig. 
10. It must, however, be borne in mind, that the outlines of this fragment do not 
agree with the actual outlines of the complete specimen. There was probably no 
tongue-shaped process of the mesial fold, projecting beyond the front-line, in the 
latter. So far as one can judge from the direction of the raised strie of growth, 
its outlines were most probably of a semi-oval or semi-circular shape, with the length 
and breadth nearly equal. 

The most striking feature of the dorsal valve is the very prominent mesial fold, 
which rises exactly at the very apex asa sharp crest and continues so for some 
distance but gradually flattens out towards the frontal region. This valve is also 
provided with a distinct and proportionately broad, instead of a linear, area. 

The ornamentation is nearly -the same as in Sp. fasciger, Keyserl., but 
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the flatly rounded folds, each of which corresponds to a bundle of rounded ribs 
of equal strength, are restricted to the vicinity of the sinus. On the lateral parts 
of the ventral valve the fasciculi of ribs are no longer arranged in flat folds, 
but are all disposed on the same level. In the majority of specimens the erect 
lamellose condition of the stric of growth is as well exhibited as in most examples 
of Sp. fasciger. 

No measurements can be given on account of the fragmentary character of my 
specimens. But the species must have attained very large dimensions, the greatest 
breadth of the figured ventral valve (fig. 8) being 104 mm., and 120 mm. in a second 
example. | 

I should not have proposed a specific denomination for this new, and as yet im- 
* perfectly known, representative of the group of Spirifer fasciger were it not for its 
extraordinary shape. But the broadly expanded wings, the remarkable curvature 
of the ventral valve and the very large reclining area are such striking characters, 
that they can well serve for a specific distinction from the congeneric forms. 

Locality: Number of specimens exramined.—Right side of Bambadhbura north 
glacier, near crossing, 3; slopes on left bank of Lissar Valley, 2 miles south of 
Dharma XT, 3. 


SPIRIFER JOHABRENSIS, Diener, Pl. V, fig. 12. 
1897. Spirifer joharensis, Diener. Tho permian fossils of the Productus shales of Kumaon and Garhwl, 
Palsxontologia Indica, ser. XV, Himalayan Fossils, vol. I, pt. 4, p. 42, Pl. IV, fig. 8. 

In my description of this new species it was suggested that it might probably 
hold an intermediate position between Spirifer convolutus, Phill, and Sp. niger, 
Waagen, and that an Australian species, which had been provisionally referred to 
Sp. convolutus by Etheridge (Quart. Journ. Geol. Soc., 1872, vol. XXVIII, p. 335, 
Pl. XVII, fig. 3), might be considered as about intermediate between Phillips’ 
carboniferous species and Sp. joharensis. 

My opinion as to the correctness of placing Sp. joharensis in the group of Sp. 
convolutus has been somewhat modified by my recent examination of the materials 
collected by La Touche in the Productus shales of the Lissar Valley. In typical 
forms of Sp. joharensis the sculpture of the dorsal valve consists of an elevated 
median fold, which, near the frontal margin, breaks up into four smaller folds, 
and of thick radial ribs on each side of the medial fold, each of which is accom- 
panied by intercalated smaller ones. Besides dorsal valves with this typical ornamen- 
tation, there is one specimen among my materials which in its sculpture indicates 
a gradual passage into Sp. nitiensis, the intercalated coste uniting with the main 
ribs in the vicinity of the hinge-line and thus being arranged into narrow fasciculi, 
the central being generally the most prominent. The high mesial fold retains its 
sharply rounded crest-shape from the apex to the frontal line, developing gradually 
minor ribs along its lateral parts. This sculpture differs considerably from that of 
Sp. convolutus, and brings our species into much closer relationship with the group 
of Sp. fasctger, Keyserl. 
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A sculpture nearly approaching that of Sp. nttéienste is also noticed in the frag- 
ment of a ventral valve which, from its general characters, must be referred to Sp. 
joharensis, The remaining ventral valves agree perfectly with my type-specimen, 
which has been illustrated in the above-quoted memoir. 3 

The Australian Sp. convolutus (?) from the Bowen river coalfield in 
Queensland, of which a new illustration has been given more recently by Jack and 
Etheridge (Geology and Paleontology of Queensland and New Guinea, Pl. X, figs. 
10, 11), is too poorly preserved to admit of closer comparison with Sp. joharensis. 

Locality ; Number of specimens examtmed.—Slopes on left bank of Lissar 
Valley, 2 miles south of Dharma XI, 4; near crest of ridge between Lissar and 
Dharma Valleys, opposite Kharsa glacier, 2. 


SPIRIGERA (ATHYRIS) GERARDI, Diener, Pl. V, figs. 10, 11. 


1897. Athyris Royseti, Diener, ex parte. The permian fauna of the Productus shales of Kumaon and 
Garhwé], Palwont. Indica, ser. XV, Himalayan Foss., vol. I, pt. 4, Pl. V, fig. 5 (xox 7). 

1899. Athyris Gerardt, Diener. Anthraoolithic Fossils of Kashmir and Spiti, ibidem, vol. 1, pt. 2, p- 66, Pl, 
VI, figs. 12—14. 

When publishing my description and figures of this interesting species, I ex- 
pressed a regret that the materials then at my command were rather scanty and 
barely sufficient for a complete diagnosis. Now a large number of well-preserved 
specimens has been found among La Touche’s collections from the Productus shales of 
the Lissar Valley. Their examination has corroborated the statements which were 
made in the above-quoted memoir. I am satisfied that I was correct in considering 
this species as new and distinct from the remaining generic forms on account of the 
remarkable inequality of its two valves, combined with an uncommonly large apical 
angle. By this combination of its two leading features it is at once distinguished 
from Spirigera Royssiana, Keyserl., or from S. suberpansa, Waag. 

The inequality of the two valves is even more strongly marked than was 
anticipated in my first description of the species. It isacommon character in all my 
specimens. Ventral valves are always exceedingly flat, barely vaulted at all except 
in the vicinity of the apex. Dorsal valves, on the contrary, are always moderately 
inflated, and as a rule three or four times as deep as the opposite ones. The valves. 
are generally found separated from each other. I have, however, succeeded in dis- 
covering two examples with the valves still attached to each other. Both agree with 
the type-specimen frm Kiunglung (pt. 4 of this ae Pl. V, fig. 5 b) in the 
_ respective depths of their valves. 

In one of my ventral valves traces of lateral lamelliform expansions, similar to. 
those which adorn the valves of S. planosuicata, Phill., or S. lamellosa, Lév., 
have been noticed. 

Where the shell has been entirely preserved, it exhibits a very distinct con- 
centric ornamentation, being covered with numerous and closely arranged, delicate, 
sharp, concentric ridges of unequal strength, In places where the uppermost 
layer of the shell has been destroyed, these ridges are replaced by delicate lines of 
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growth, which are occasionally crossed by faintly marked radiating stris. On the 
casts the radiating sculpture is considerably more pronounced than the concentric 
ornamentation. | 

Locality : Number of specimens examined. —Slopes on left bank of Lissar Valley, 
2 miles south of Dharma XI, 14; near crest of ridge between Lissar and Dharma 
Valleys, opposite Kharsa glacier, 4. 


Dretasma LaTovucaet, nov. sp., Pl. V, figs. 7, 8, 9. 
1897. Dselasma sp. ind., Diener. The permian fossils of the Prodnctus shales of Kumaon and Garhwél, 
Palmwontologia Indica, ser. XV, Himalayan Fossils, vol. I, pt. 4, p. 48, Pl. III, fig. 5. 
In the above memoir the poorly preserved ventral valve of a Dielasma. from 
the Productus shales of Kiunglung, E.G., was mentioned, and its similarity to D. 
Hochstettert, Toula, noticed. Abundant materials having been obtained from La 
Touche’s collection, the new species for which his name is proposed, can now be 
definitely admitted. The majority of the specimens have been partly crushed and 
more or less deformed, but one specimen in particular was perfectly preserved. 
This specimen (fig. 7) will be considered as the prototype of the new species, 


My type-specimen is of nearly triangular outlines, with obtusely rounded 
angles and a semicircular, slightly emarginated front-line. It is elongated, flattened 
and provided with sharp margins. The greatest breadth occurs near the front. 

The ventral valve is flattened longitudinally, its arcuation being restricted 
to the apical region. In the transverse direction its profile presents a triundate 
curve. In the middle a broadly vaulted longitudinal ridge extends from the apex 
to the front, where it becomes gradually narrower and less distinct. This median 
ridge is accompanied on each side by a flatly arched excavation or depression which 
increases in width towards the front, where it corresponds to the two projecting 
lobes of the slightly biplicate front-line. Above these excavations or depressions 
the marginal regions of the valve are considerably elevated. In young specimens 
all these characters are but faintly developed. | 

The beak is thick, short and very slightly incurved, truncated by a very large 
foramen, which pierces the apex of the valve. On its lower side a small deltj- 
dium is distinctly developed. -F'rom both sides of the foramen sharp ridges originate, 
and descend in a graceful curve towards the lateral parts of the valve, thus 
forming a-narrow false area. : 

The dorsal valve is nearly straight, barely vaulted at all in the longitudinal direc- 
tion, and indistinctly biplicate. Each lobe in the front-margin corresponds to a 
flatly rounded fold which rises in the vicinity of the apex. Between these folds a 
broad valley or depression is included. In the majority of examples the folds and 
intervening valley or groove are faintly developed, but never more distinctly than 
in my type-specimen. 

Both valves are covered with numerous striz of growth, which are, however, 
never very conspicuous. 
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The measurements of my type-specimen are as follows :— 


Entire length of the shell . : ; : ; ‘ ‘ . 48 mm. 
» breadth ,, es : ‘ ‘ ‘ ‘ ; . 42 ~,, 

Length of the dorsal valve . ‘ “a ‘ 5 : . 44 ~,, 

‘Thickness of both valves. : : ; . 135 ,, 


My largest example has a length of 61 mm. 

Of internal characters, the presence of two dental plates in the ventral, and of a 
strong median septum in the dorsal, valve has been stated. 

In the specimen illustrated in fig. 9 the striated muscular platform of the dorsal 
valve is partly exposed. It agrees almost perfectly with the illustration given by 
Hall and Clarke on Pl, LXXXI, fig. 37, of their Introduction to the genera of 
Paleozoic Brachiopoda (Paleontology ef New York, vol. VIII, 1894). 

Locality: Number of specimens examined.—-Slopes on left bank of Lissar 
Valley, 2 miles south of Dharma XT: 18. 

Remarks.—In my memoir on the fauna of the Productus shales of Kumaon and 
GarhwAl the similarity of this species to Dtelasma Hochstetters, Toula, (Ueber einige 
Fossilien des Kohlenkalkes von Bolivia, Sitzungsber. Kais. Akad. d. Wiss. Wien, 
1869, LIX, fig. 1) from the coal-measures of Cochabamba has been noticed. The 
examination of a large number of full-grown individuals has, however, convinced 
me that the similarity of the two species is only comparatively slight. Both agree 
in the presence of elevated marginal regions in the ventral valve, but in D. 
Hochstetiert the ventral valve is provided neither with a mesial ridge nor with an 
emarginated front-line, nor has it the triangular shape of D. La Touchet. 

There is, however, a Russian species which seems to be more nearly allied to the 
present one than D. Hochstetteri. This is D. uralicum, Krotow, (the Artinskian 
stage, Mem. Soc. of Naturalists, Imper. University of Kasan, vol. XIII, pt. 6 
1885, p. 287, and Mem. Comité géol. St. Petersbourg, 1888, vol. VI, p. 429, PI. L 
fies. 83— 36) from the upper carboniferous limestone of Tscherdyn-Ssolikamssk and 
from the Artinskian beds of Eastern Russia. Krotow’s species agrees with D. La 
Touchet in the triangular shape, in the presence of elevated margins and of a 
mesial ridge in the ventral valve, and of a corresponding depression in the opposite 
valve. They differ in the following characters: Dielasma uralicum 1s considerably 
smaller and more strongly inflated. The mesial ridge in the ventral valve is very 
broad and high and causes the front-margin to ascend in a tongue-shaped process. 

If we accept the classification of Dielasma proposed by Waagen, we find the 
present species uniting the characters of the two groups of the J). truncatum, 
Waagen, and of D. bipler, Waag. Among the group of D. truncatum, D. ttattubense, 
Derby (Bulletin Cornell University, Ithaca, 1874, vol. I, No. 2, p.1, Pl. ILI, figs. 1, 
8, 8,16; Pl. III, fig. 24; Pl. VI, fig. 15), resembles it closely in the curvature 
of the valves and in the presence of sharp margins, originating at the apical foramen 
and limiting off a distinct false area. With the group of JD. dtplex it has the 
biplicate character of the shell incommon. Among the representatives of this group 
it recalls D. problematicum by the development of a mesial ridge which is a 
by an excavated depression on each side. 
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From all the congeneric species of the Salt Range Productus limestone D. La 
Touches is easily distinguished by its triangular shape; the coincidence of the 
greatest breadth of the shell with the angles of the front and lateral margins is also 
a good feature of distinction. 


CONCLUSIONS. 


The fauna of the Productus shales of the Lissar Valley, as contained in the 
materials collected by La Touche, comprises the following species :— 


Pleurotomarta c£ punjabica, Waag. 
Nattcopstes, sp. ind. 
Bellerophon, sp. ind. 
Chonetes cf, uraltca, Moeller. 
Productus of. gangeticus, Dien. 

+ sp. aff. Purdont, Dav. 
Marginsfera htmalayensis, Dien. 
Spirtfer rajah, Salt. 


. cf, Ravana, Dien. 
»  fasciger, Keyserl. 
xs astsensss, Dien. 


»,  bambadhurensts, nov. sp. 

»  Johkarensts, Dien. 
Sptrigera (Athyrss) Gerardi, Dien. 
Drelasma La Touches, nov. sp. 

Although the number of species— amounting to 15, of which 12 are specifically 
determinable—is considerably larger than that of the forms which were known to 
me in 1897 from Griesbach’s collection, very little is added to our knowledge of the 
stratigraphical character of the fauna of the permian Productus shales of Kumaon. 

- One of the most interesting facts is the discovery of rocks which are full of 
fossil remains of Marginifera himalayensis, Dien., and Spirifer rajah, Salt. Rocks 
of an identical lithological character and with the same association of species are 
common inthe Kuling shales of Spiti, where they have been recorded in Part 2 of this 
volume from Kuling, Muth and Lilang, but had as yet not been known to occur in 
Kumaon and Garhwaél. Their occurrence is a strong argument in favour of a corre- 
lation of the Kuling and Productus shales, if any more arguments should be needed 
in addition to those based on an examination of the stratigraphical condition of both 
rock-groups. : 

The result of my examination of La Touche’s collection is a good illustration of 
the fact that the Brachiopoda of the Productus shales are not distributed indiscri- 
minately throughout this formation, but that some forms seem to have only a very 
limited local range. 

In Part 4 of this volume (p. 4) I have alluded to the absence of Productus 
cancriniformis, Tschern., and Spirigerella Derbyt, Waag., in the Productus shales of 
the Lissar Valley, whereas these two species are exceedingly common in the same 
beds of the Niti area. The total absence of Chonetes lissarensts, Dien., in La 


Toucke’s collection is still more striking. In Griesbach’s collections frem a locality 
g 
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south of Dharma XI, which cannot be far from the place visited by La Touche, 
several slabs of rock were made up entirely by the casts of this shell. Of this, the 
commonest leading fossil in Griesbach’s collection, not a single specimen was found 
in La Touche’s collection, which, on the other hand, contained an enormous 
number of Marginifera himalayensis and of Spirifer rajah, Salt., which were both 
absent from the materials available to me in 1897. 

The character of this fauna is as peculiar as that of the typical Productus shales 
in the Niti area of Painkhanda. Out of 12 species, which have been specifically 
determined, 9 are autochthonous and have not hitherto been found outside the Hima- 
layas. Of the three remaining species, Spirifer fasciger is ubiquitous and ranges 
from upper carboniferous into permian strata, Chonetes uralica is quoted from upper 
carboniferous and Artinskian deposits, and Pleurotomaria punjabica is met with in 
all divisions of the Salt Range Productus limestone. 


IV.— FOSSILS FROM THE PERMIAN PRODUCTUS SHALES OF BYANS. 


During the hot season of 1899 Mr. F. H. Smith was deputed to Byans and the 
Kuti-Yangti Valley. Collections were made by him in the Productus shales of 
Nihal, Kaua Malla, Kalapani and Lilinthi. The state of preservation of the fossils 
is rather poor. ‘The following species have been determined :— 


Nihal. 


Pleurotomarta, sp. ind. 
Productus eancriniformts, Tschern. 
Margintfera himalayensis, Dien. 
Chonetes lissarensts, Dien. 
Spirifer fasciger, Keyser). 

» ef. Ravana, Dien. 


Rock-specimens from a calcareous band in the Productus shales below Peak 
13,944 above Nihal were found to be full of shells of Chonetes transitionis, Krotow, 


associated with Leda cf. speluncaria, Gein., two species of the permian system in 
Europe. 


Kaua Malla. 


Marginifera himalayensis, Dien. 
Dtvelasma cf. La Touchet, Dien. 


Kalapani. 

Gontomya, sp. ind. 
Ltebea sp. ind. ex aff. L, Hausmannt, Gcldf. 
Productus cf. Purdont, Dav. 
Marginsfera himalayensis, Dien. 
Chonetes bissarensis, Dien. 
Spirifer fasciger, Keyser. 

si rajak, Salter. 
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DLilinthi. 
Hyattoceras nov. sp. ex aff. H. Cummtass, White. 
Adrianstes (Hof'mannta), sp. ind. 
Gastrtoceras, sp. ind. ex aff. G. Marianum, Vern. 
Perteyelus, 8p. ind. 
Ltlintheceras, nov. gen. sp. ind. 
Brancoceras sp. ind. 
Nomtsmoceras Smttht, nov. sp. 
Margintfera himalayensis, Dien. 
Sptrifer fasciger, Keyser]. 
Sptrigera ck. Gerardi, Dien. 


- The most interesting result of my examination of Mr. Smith’s Himalayan 
collection is the discovery of a permian fauna of ammonites in the Productus shales 
of Lilinthi. This fauna was chiselled out from a few slabs of rock and consists 
of only very small specimens. Notwithstanding the scarcity of materials available 
for examination, seven genera have been recorded. But it is to be regretted that no 
more complete list of this fauna can be given, a larger collection of fossils from the 
cephalopoda-bearing beds of Lilinthi being most desirable. 

The following pages contain a description of the fossils collected by Mr. F. H. 
Smith in the Productus shales of Byans. 


CEPHALOPODA. 


HYATTOCERAS nov. sp. ex aff. H. CummIns!I, White, Pl. V, fig. 20. 


The genus Hyattoceras was proposed in 1887 by Gemmellaro (La Fauna dei 
calcari con Fusulina della valle del F. Sosio, Fasc. I, p. 14) for a small number of 
species of Arcestide from the permian Fusulina limestone of Sicily which, although 
agreeing with the triassic genus Arcestes in their general shape, differ from the 
latter by the peculiar character of their sutural line. 

In 1889 an ammonite from the permian rocks of Baylor and Archer counties 
in Northern Texas was described as Ptychites Cumminsi by Ch. White (American 
Naturalist, 1889, vol. XXIII, p. 117, Pl. I, figs. 4—8). In 1891, Prof. White 
(The Texan permian and its mesozoic types of fossils, Bull., U. 8. Geol. Survey, 
No. 77, Washington, 1891, p. 20, Pl. I, figs.4—8) transferred this species to Gemmel- 
laro’s new genus Waagenoceras, emphasizing its close relationship with W. Stachei 
from the permian rocks of Sicily. In his memoir on the geological results of the 
examination of the Salt Range Fossils from the Productus limestone, Prof. Waagen 
(1. c., p. 203) takes an entirely different view of the systematic position of Ammo- 
nites Cumminsi. “It can only be compared,” he says, “to the Hyattoceras of 
Sicily, but deviates from the Italian species of the genus by a remarkably strongly 
developed lower lateral ramus of the siphonal lobe.” ; 
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I prefer to follow the view adopted by Waagen. The Sicilian species included 
in the genus Hyattoceras by Gemmellaro are all, it is true, provided with involute 
whorls and with a very small umbilicus, whereas in Ammonites Cumminsi the 
whorls “are so deeply embracing as to form small, narrow umbilici, which show a 
small portion of each of the inner volutions’’ (White). Thus in general shape and 
involution the American species more strongly recalls the genus Waagenoceras 
than Hyattoceras, but, on the other hand, the arrangement of its sutural line per- 
emptorily forbids its being placed among the representatives of Waagenoceras. 

The configuration of the sutures bemg the most important character for a dis- 
tinction in doubtful cases, there is no question regarding the intimate affinity of 
Ammonites Cumminsi to Hyattoceras. In view of the tendency prevailing among 
modern paleontologists, in favour of a narrower circumscription of single species 
and genera, it might perhaps be desirable to consider this species as the prototype 
of a proper sub-genus, differing from Hyattoceras by its less involute whorls and 
by the presence of an open, funnel-shaped umbilicus. It appears to me, however, 
that a sub-generic distinction on the strength of such characters of detail is not 
sufficiently justified, and I consequently cannot plead for a separation of Ammonites 
Cumminst from the genus Hyattoceras. 

‘The name Hyatioceras has been changed into Hyattites by Frech (Die Dyas, 
Lethea paleozoica II, 3 Abth., p. 473). There is no reason to follow this pro- 
cedure, which is in contradiction to the rules of paleontological nomenclature. 

To the group of Hyattoceras Cumminsi belongs a new species from the Kuling 
shales of Lilinthi. The only specimen available for description is of very small size, 
but nevertheless provided with a considerable part of its body-chamber, which 
exceeds one-half of the last volution in length. ‘The shell is strongly inflated, with 
slowly increasing whorls, which do not overlap each other completely, as in the 
Italian species of Hyattoceras, but leave the inner volutions partly exposed within 
the moderately large and deep umbilicus. 

The transverse section is cordiform. The largest transverse diameter is equal 
to the height of the volution and nearly coincides with the umbilical margin. The 
umbilical margin is regularly rounded, the lateral parts being bent in a. graceful 
and very regular curve towards the umbilical suture. The siphonal area is equally 
rounded and passes gradually into the lateral parts, without forming an edge. 


Dimensions :— 
Diameter of the shell ‘ 7 ; 4 : : ; 7 mm, 
” 99 «99 umbilicus e e 3 e e ° e 15 ” 
Beene } of the last volution : . ; ; ‘ ° a 
Thicknese 4 9 


Sutures.—The most remarkable character of this species is its sutural line. 
Besides the siphonal lobe there are three lobes and four saddles visible, before the 
suture reaches the umbilicus, towards which they gradually decrease in size and 
complexity. Although preserving the general arrangement of the sutural elements 
peculiar to Hyattoceras, the lobe-line differs from all the hitherto known species of 
this genus in its minor details. The most conspicuous character in H, Cummtnst is 
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the development of a very large and deep siphonal lobe witha high median pro» 
minence. In the present species the siphonal ,lobe is rather short, less deep than the 
principal lateral lobe, and, provided with a small median prominence only. It agrees, 
however, with the American species in the development of a lateral branch in the 
external border of the siphonal saddle. The lateral lobes are tripartite at their base. 
Their ramifications are asymmetrically arranged along their marginal walls. 

The saddles are more slender than in H. Cummins and provided with few but 
deep incisions of a phylloid shape. The phylla next in height to the terminal 
phyllum in each of the lateral saddles are situated on the umbilical side of the 
marginal walls, whereas in the siphonal saddle the phylla on the external border are 
the highest. 

The auxiliary series consists of one lobe and saddle only. This is a smaller 
number of auxiliary elements than in any of the hitherto described species of Hyatto- 
ceras, owing probably to the insignificant size of the Himalayan specimen. 

Locality: Number of specimens examined.—One mile north-west of Lilinthi: 1 


ADRIANITES (HOFFMANNIA), sp. ind., Pl. V, fig. 26. 


A single, tolerably well-preserved specimen from the Kuling shales of Lilinthi, 
seems to belong to this genus. It is of very small dimensions and consists of air- 
chambers only. The septa do not stand very close together. It may consequently 
be suggested that the full-grown individual exceeded the present, fragment consider- 
ably in size. | 

Among the species of Adrianites described by Gemmellaro from the permian 
Fusulina limestone of Sicily, this specimen most nearly resembles Adrtanites 
Hoffmanni, Gemmellaro (La fauna dei calcari con Fusulina della valle del F’. Sosio, 
p. 49, Tav. VII, figs. 1—5). There is a striking similarity in the system of sculp- 
ture, which in 4. Hoffmanni differs remarkably from the ornamentation observed in 
the remaining congeneric species. 

In its general shape my Himalayan specimen differs from 4. Hoffmanni by its 
more involute whorls, which increase more rapidly in width and height. The Sici- 
lian species has the umbilicus much wider and more open, and is more discoidal. The 
whorls are strongly inflated, and have an almost circular cross-section. ‘he last 
volution embraces not more than one-fifth of the preceding one. As many as three 
volutions are known. ‘The lateral parts are regularly arched and pass into the 
strongly curved siphonal area and umbilical shoulders without any distinct demarca- 
tion, whereas in 4. Hoffmanni the siphonal and lateral parts of the shell are 
separated by a rounded marginal border. 

The sculpture consists of numerous radial ribs which are rounded above and 
perfectly straight. They rise exactly in the umbilical suture and are strongest in 
the lower portion of the lateral parts. Half-way from the umbilical shoulders to the 
ventral area of the shell either the majority of ribs become dichotomous, or else weaker 
ribs are intercalated between the principal ones. All the ribs continue, although in 
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considerably reduced strength, across the siphonal area without any interruption. 
The direction of the siphonal ribs, which are nearly twice as numerous as the lateral, 
is perfectly straight. This ornamentation makes our specimen a most typical 
representative of Gemmellaro’s sub-genus Hoffmannia. 

Constrictions are seen on the cast to the number of three in the last volution. , 
They cross the ribs in a very oblique angle, being slightly curved forward in the 
vicinity of the siphonal area. 


Dimensions :— 


Diameter of the shell . ; 3. w ‘ : : ; . 8 mm. 
5 ” umbilicus . ; ; ; - ‘ : . 

Height \ of the last volution . : . ; ; ; ; { 4 yy 

Thickness 4, 


Sutwres.—The most remarkable character in the arrangement of the sutural 
line is the unusually large size of the siphonal prominence, which in height sar- 
passes the siphonal saddle. It is bottle-shaped and provided with a small incision on 
its apex. This is exactly the shape of the siphonal prominence (a forma di bottiglia 
e inciso sull’ apice) which Gemmellaro considers to be a typical feature in his genus 
A gathiceras. 

In his beautiful memoir on the ammonites of the Artinskian stage (Mémoires 
Acad. Impér. des sciences de St. Pétersbourg, ser. VII, vol. XXXVIT, 1889, p. 64), 
Karpinsky, however, demonstrated the small importance of this character. He, 
in accordance with E. v. Mojsisovics, even included Adrianites in <Agathiceras, 
not even giving sub-generic rank tothe former. Although, having regard to the 
peculiarities of its sculpture, the present species must be compared to Adréianites 
Hoffmanni, it 1s more nearly allied to Agathiceras in the development of its 
sutures. Apart from its higher median prominence, the sutural line of my 
Himalayan specimen is very similar to that of Agathéceras uralicum, Karp., or of A. 
Krotowi, Karp., as figured by Karpinsky (1. c., Taf. IV, fig. 4d, Taf. V, fig. 7¢). 

_ I have counted three lateral lobes and only two saddles corresponding to a 
diameter of 5°5 mm., whereas in 4. Krotowé a third lateral saddle is present corre- 
sponding to a diameter of 6mm. The lateral lobes regularly decrease in size towards 
the umbilical suture. In some of them there is a well-marked tendency to change 
their evenly rounded base into a lanceolate shape with angular borders. The saddles 
are slender, with parallel sides and regularly arched tops, and nearly twice as broad 
as the adjoining lateral lobes. 

Locality: Number of specimens examined. 





-west of Lilinthi: 1. 


GASTRIOCERAS, sp. ind. ex aff. G. Marranua, Vern., Pl. V, fig. 23. 


The single, imperfect fragment by which this genus is represented in the Hima- 
layan collection belongs to the group of Gastrioceras Josse, de Verneuil, and 
G. Marianum, de Vern., which is characterized by moderately evolute whorls, 
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a trapezoidal cross-section, and strong umbilical ribs. As the fragment is absolutely 
insufficient for a specific determination, I prefer to abstain from giving a detailed 
description, and merely record its presence in the Productus shales of Lilinthi. 

From the Sicilian representative of the genus it differs strongly by the complete 
absence of spiral strise on the marginal portion of the flanks and on the siphonal 
area. It, however, retains the strong constrictions which are so common in the 
majority of species of Gastrioceras and Glyphtoceras. 

The figure 23 ¢c on Pl. V. shows the sutures to be characteristic of Gasfrioceras. 
They strongly resemble those of small specimens of G. Marianum as given by 
Karpinsky (1. c., Taf. IV, fig. 2). The sutures of my specimen, corresponding to a 
diameter of 3 mm., are distinguished from the sutures of adult individuals by a 
rounded siphonal lobe with a very short median prominence and by a flatly curved 
lateral lobe, which appears inclined to become pointed in later stages of growth. The 
marginal wall of the siphonal saddle is more steeply inclined than the umbilical one. 


The lateral saddle is broadly rounded. 
Locality: Number of specimens exami ned.—One mile north-west of Lilinthi : 1 


BRANCOCEBAS (?), sp. ind., Pl. V, fig. 24. 


It is only with great hesitation that I venture to include in this genus the 
single fragmentary specimen available for examination. In shape it is more similar 
to most species of Glyphioceras, being broadly rounded and involute, with a semi. 
lunular cross-section, not compressed and discoidal as in typical forms of Branco- 
ceras. This character is, however, of minor importance, my specimen consisting 
only of air-chambers, and not exceeding a height of 4 mm. in the last volution. In 
a typical species of Brancoceras—Goniatites Belvalianus, de Koninck (Faune du 
calcaire carbonifére de la Belgique, II, p. 95, Pl. 50, figs. 8—10)—the original shape 
is thickly globose and the compressed volutions are only acquired in later stages of 
growth. The inner volutions of the specimens by which the present species is 
represented, may consequently be very different in their shape from the full-grown 
individuals. Thus its globose character is not sufficient argument in favour of 
removing my Himalayan specimen from Brancoceras and placing it in the genera 
Glyphtoceras or Gastrioceras. 

The lateral parts of the low and broad whorls are strongly curved and unite in 
the regularly rounded siphonal area without distinct demarcation. The greatest 
transverse diameter corresponds tothe sharply defined umbilical edge. The deep 
umbilicus is surrounded by a perpendicular wall. 

The sculpture consists of numerous radial ribs, which cross the rounded siphonal 
area, where they are most strongly developed. Brancoceras ornatissimum, de Kon., 
is provided with a similar sculpture. In the latter species, however, the ribs form a 
broad sinus on the ventral portion of the shell, whereas in the Himalayan specimen 
they are not falciform but nearly straight, as in some species of the genus Pericyclus, 


Mojs. 
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Dimensions :-— 


Diameter of the shell é = % ‘ ‘ 5 ; : 8 mm. 
29 9 99 umbilicus e e - e ‘ ; ; 9 5 

Beane of the last volution . . ; ‘ ; : ee 

Thickness 6 


Sutures.—The most important character of this specimen is its sutural line 
which shows a broadly rounded and simple siphonal lobe, a regularly rounded lateral 
lobe, rounded siphonal and lateral saddles, and a very small auxiliary lobe and saddle, 
both situated on the umbilical wall. 

The external sutures of a typical Brancoceras consist of an undivided, pointed 
or rounded ventral lobe, one pair of angular lateral lobes and a second pair of rounded 
lobes on the umbilical border. The lateral saddles are more broadly rounded than 
the siphonal saddles. From this arrangement of the sutural line in typical species of 
Brancoceras the sutures of the present specimen differ chiefly by the rounded shape 
of the lateral lobes. This difference does not appear to me a sufficient reason to 
forbid an identification of our specimen with Brancoceras. My view is chiefly 
based on a comparative study of the ontogeny of Glyphtoceras by Perrin Smith 
(Proceedings of the California Acad. of Sciences, 3rd ser., Geol., vol. I, San Francisco, 
1897, pp. 105—126). Perrin Smith agrees with the majority of authors in consider- 
ing Prionoceras, Hyatt, as the ancestor of the Glyphtoceratide. 1t has been demon- 
strated by K. v. Zittel and by Holzapfel, that Brancoceras and Prionoceras merge 
one into the other, and that there is no reason for retaining the two as independent 
genera. Now Glyphioceras incisum, according to the instructive studies of Perrin 
Smith, in its ontogeny goes through the stages of Anarcestes, Tornoceras and Priono- 
ceras, showing a gradual change from Prionoceras to Glyphioceras in the adolescent 
and early adult stages. The end of the Prionoceras stage is reached in this species 
at two and three-fourths of a whorl, corresponding to a diameter of the shell of 
2°25 mm. 

This development of the sutural line is clearly exhibited in Pl. XX accompanying 
Perrin Smith’s memoir. The sutural line, as illustrated in figs. 6 and 7, perfectly 
agrees with the sutures of our Himalayan specimen, the ventral and lateral lobes being 
regularly rounded at their base. It is only at a diameter of the shell of 1°64 mm. 
that they assume the angular shape developed in adult individuals of Brancoceras. 
Thus I am not inclined to consider the angular shape of the lobes as a character 
of generic importance in Brancoceras. I am consequently obliged to place a 
species with rounded lobes, such as is represented by our Himalayan specimen, in 
the latter genus. 

A species with very similar sutures from the permian Fusulina limestone of 
Sicily has been referred to Brancoceras by Gemmellaro (La fauna dei calcari con 
Fusulina della Valle del F. Sosio, Appendice, Palermo, 1886, p. 26). The examples 
by which this species, Brancoceras pygmeum, Gemm., is represented, are of very small 
size, and consist of air-chambers only. Frech (Die Dyas, Lethza palzeozoica II, 2 
Abth., p. 475) does not consider the absence of a median prominence in the siphonal 
lobe to be satisfactorily proved, but attributes the species to the genus Gas- 
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tréoceras, entirely denying the presence of Brancoceras in strata younger than 
lower carboniferous. In this opinion A. Holzapfel also concurs, so far as the geolo- 
gical distribution of Brancoceras is concerned, which he believes to be restricted to 
beds of upper devonian and lower carboniferous age. 

The only difference of importance between Brancoceras and Glyphioceras or 
Gastrioceras is the presence of a simple, undivided siphonal lobe in the first genus, 
whereas this lobe is provided with an often strongly developed median prominence in 
the two latter genera. In my specimen the ventral portion of the sutural line has 
been perfectly well preserved. Thus there cannot be any doubt as to the absence of 
a siphonal prominence. In Glyphioceras incisum the end of the Prionoceras or 
Brancoceras stage is reached at two and three-fourths of a whorl, corresponding to » 
diameter of 2°25 mm. It is consequently impossible to consider the present speci- 
men, with a diameter of 8 mm., as a specimen of Gastrioceras or Glyphioceras 
which has not yet passed from the adolescent Brancoceras or Prionoceras to the 
adult stage of Gastrioceras or Glyphioceras. 

The determination of the present specimen, which, though not beyond doubt, has 
much probability of correctness, demonstrates the possibility of an extension of the 
genus Brancoceras into strata of permian age. 

' Locality: Number of specimens examined.—One mile north-west of Lilinthi: 1. 


NoOMISMOCERAS SMITHII, sp. nov., Pl. V, fig. 25. 


An incomplete specimen of Nomismoceras, with part of its body-chamber 
preserved, approaches in its outlines LV. vittigerum, Phill. In its ornamentation it 
recalls NV. Meneghinii, Gemmellaro (La Fauna dei calcari con Fusulina della Valle 
del F. Sosio, Fasc. I, p. 92, Tav. X, figs. 89—43), but its less evolute shape alone is 
sufficient to separate the two species. 

The shell is strongly compressed and of discoidal shape. The inner volutions 
increase very slowly and their transverse section is nearly circular, even in the 
penultimate whorl. The last volution, however, increases more rapidly and overlaps 
the penultimate whorl to nearly one-half of its height. Thus a comparatively narrow 
umbilicus is formed. The umbilicus is considerably smaller than in the Sicilian 
species and slightly smaller than in Nomismoceras vittigerum, Phill., and N. rotiforme, 
Phill., but yet much larger than in J. ornatum, Foord and Crick. With NV. Meneg- 
hinit my Himalayan species agrees in the shape of the cross-sections. In the inner 
volutions the siphonal part is broadly vaulted, but becomes more compressed towards 
the aperture, thus imparting a strongly lenticular shape to the profile of the last 
volution. Both the siphonal and umbilical care ne are regularly rounded, without 
any distinct demarcation. 

The deeply marked constrictions which are so common in the families of 
Glyphioceratide and Gephyroceratide are seen in my specimen to the number of 
two on the last volution. 


R 
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In its ornamentation the Himalayan species recalls NV. Meneghénis and N. 
gracile, Gemm., from the permian Fusulina limestone of Sicily. The innermost 
volutions are probably smooth, but their state of preservation does not permit this 
diagnosis to be given with full certainty. The outer whorls, especially the last, 
are covered with numerous sharp ribs, which originate above the umbilical suture 
and are separated by equidistant valleys. The ribs increase in number towards the 
. siphonal margin either by bifurcation or by intercalation of new ones, They are 
perfectly straight on the lateral parts of the shell. The main ribs cross the siphonal 
area without changing their direction, but such minor ribs as originate by bifurcation 
in the vicinity of the siphonal area are turned backward while crossing the siphonal 
part. There is, however, no sharp bend visible in the direction of the ribs, as in the 
two Sicilian forms. ) 

The measurements of the specimen are as follows :— 


Diameter of the shell = : : : . , . .. “San. 
x » umbilicus . ': ; : : : . . 2, 

Height of the last volution ° ; : ; : : {*® ” 

Thickness 3, 


Sutures.—The sutures are simple, with elements entirely rounded. The lobes 
stand at equal heights. The siphonal lobe is divided by a small median prominence, 
the details of which have, however, been destroyed by weathering ; it is followed by 
a high, straight, external saddle. This external saddle is regularly rounded above 
and bordered by parallel margins. The lateral saddle is considerably smaller, 
rounded above and bordered by sloping margins. A small umbilical lobe is situated 
outside the umbilical suture. 

In the arrangement of its sutures my Himalayan species is very nearly allied to 
N. vittigerwm, Phill. A comparison with the sutural line of the latter species, as 
illustrated by Haug (Etudes sur les Goniatites, Mémoires Soc. géol. de France, 1898, 
No. 18, p. 45, fig. 11), clearly shows this similarity. The only difference consists 
in the slightly deeper position of the siphonal lobe and in the converging margins of 
the adjoining principal saddle. 

Locality : Number of specimens examined.—One mile north-west of Lilinthi : 1. 

Remarks.—I do not think there can be any difference of -opinion as to 
the genus to which the present species should be attributed. It agrees in all its 
characters of importance with Nomismoceras, Hyatt, if this genus is admitted in 
the interpretation of Holzapfel and Haug. 

The genus Nomismoceras was established by Hyatt, who erroneously placed it 
among the family of Glyphioceratide. Holzapfel (Die Cephalopoden fithrenden 
Kalke des unteren Carbon von Erdbach-Breitscheid, Palseontologische Abhandl. 
von Dames u. Kayser, V, p. 82) emended the genus and included in it flat, discoidal 
and evolute species with a wide umbilicus, which in their outlines recall the genus 
Prolecanites, Mojs., of which Gontatites spirorbis, Phill. (Geology of Yorkshire, IT, 
T. 20, figs. 51—55), is regarded as the prototype. Its sutural line is very simple. All 
the lobes are rounded. The broad siphonal lobe is divided by a median prominence. 
The external saddle is broad and low, the lateral lobe broad and very flat, barely 
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Yeaching the height of the median prominence, and situated close to the umbilical 
margin. A lateral saddle is but faintly indicated. 

Foord and Crick (Catalogue of the fossil Cephalopoda in the British Museum, 
Pl. III, 1897, p. 217), and Haug also, retained Nomismoceras with full generic rank, 
although it had originally been merged in Glyphioceras by K. v. Zittel (Handbuch 
der Palzontologie, Abth. I, Bd. II, p. 420). Haug, to whom we owe a thorough 
study of the relations of Momismoceras to both Glyphioceras and Gephyroceras, gives 
the following diagnosis of the first genus: Body-chamber shorter than the last 
volution, inner whorls very slowly increasing, barely overlapping each other, with 
circular cross-section ; outer volutions often more rapidly increasing and overlapping 
each other considerably, with lenticular or biangular transverse sections ; lobes 
entirely rounded, siphonal prominence low, saddles broadly rounded ; lateral saddle 
distinctly individualized, second lateral lobe corresponding to the umbilical suture. 

In all these characters my Himalayan species agrees so perfectly with the 
diagnosis given by Haug, that its position in the genus Nomismoceras is fairly 
certain. In adopting the latter genus in Haug’s interpretation, I must consequently 
follow Haug and Frech (Lethea paleozoica, II, Bd. 8, Lig. “Die Dyas,” p. 475) 
in refuting Gemmellaro’s identification of Nomismoceras gracile and N. Meneghinii 
with Glyphioceras. In these two species, which have been compared to N. Smithii 
_ as regards their ornamentation, the slowly increasing whorls, which barely overlap 
each other, are retained in later stages of growth. Their sutural lines are much 
like those of NV. vittigerum. 

The intimate relationship of Paralecanites, Diener, from the permian Belle- 
rophon limestone of the South-Eastern Alps with Nomismoceras, as suggested by 
Haug, is very probably correct. It is certainly much more plausible than Frech’s 
identification of Paralecanites, Dien., with Paraceltites, Gemm. The distinctive 
features in -the arrangement of the sutural line, especially the angular shape of the 
siphonal lobe, appear to me, however, sufficiently well-marked to retain the sub- 
generic denomination for the Alpine ammonites. 


PERICYCLUS, sp. ind., Pl. V, fig. 21. 


The genus Pericyclus-has been introduced by E. v. Mojsisovics (Cephalopoden 
der Mediterranen Triasprovinz, Abhandl. Geol. Reichs-Anst., X, p. 141) for the 
accommodation of Goniatites princeps, de Kon., and G. virgatus, de Kon., which were 
considered by him as ancestors of his triassic genera Acrochordiceras, Halorites and 
Juvavites. As revised by Holzapfel (Die Cephalopoden fithrenden Kalke des unteren 
‘Carbon von Erdbach-Breitscheid, Paleontologische Abhandl. von Dames und Kayser, 
V, p. 83) the genus comprises trachyostrac, involute forms with sutures as in 
Glyphioceras but with a very characteristic sculpture, consisting of strong, transverse 
ribs, which cross the rounded siphonal part. The genus has hitherto been known only 
from strata of lower carboniferous age in Belgium, Germany, Great Britain and 
Indiana, 

R2 
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Among my materials from the Productus shales of Byans three fragments of 
outer volutions must probably be attributed to Pericyclus. Their ornamentation is 
so characteristic that I do not hesitate to identify them with this genus, notwith- 
standing their incomplete state of preservation. 

From their outlines we are led to suppose that the fragments belonged to 
moderately inflated, strongly involute forms with rounded whorls, corresponding to 
the group of P. Kochi, Holzapfel. In my largest fragment the cross-section of the 
whorl is of equal height and width. Both the lateral and umbilical margins are 
regularly rounded. The surface is adorned with numerous slightly sigmoidal ribs 
which cross the siphonal part without interruption. The ribs are not sharp, but 
rounded, on their tops. Some of them slightly increase in strength before passing 
across the siphonal area. Most of the ribs bifurcate in the umbilical region, 
as in P. furcatus, M’Coy (Synopsis of the characters of the carboniferous fossils of 
Ireland, p. 21, Pl. IV, fig. 13), but the ribs are more numerous and less gibbous than 
in the Irish species. | 

All my specimens being fragments of the body-chamber, the sutural line is not 
known to me. 

Locality: Number of specimens examined.—One mile north-west of Lilinthi : 3. 


LILINTHICERAS, nov, gen. sp. ind., Pl. V, fig. 22. 


It seems rather hazardous to propose the new genus for the accommodation of a 
single, not entirely preserved ammonite, whose sutural line is not known to me. 
If one wished to be rigorous in the introduction of new genera and to accept only 
those of which a fairly complete diagnosis can be given, the present one would 
certainly not be among those which could be retained without contradiction. But 
the present species is of such interest, on account of its similarity to triassic forms, 
that I feel obliged to distinguish it by a proper generic designation notwithstanding 
its incomplete state of preservation. I must, of course, abstain from giving an exact 
diagnosis of this new genus. Its leading features are obvious from a description of 
the present species, which occupies an isolated position among permian ammonites 
on account of its peculiar, strongly trachyostrac sculpture. 

My type-specimen is of small size, like all the ammonites in Smith’s collection 
from Lilinthi. It is provided with its body-chamber, to which the anterior portion 
of the last volution belongs. It is of obliquely elliptical shape, but it is impossible to 
decide whether this shape ought to be considered as original or is rather due to an 
accidental deformation in the matrix. The discoidal shell consists of slowly increasing 
whorls, which barely overlap each other. The transverse section of the last whorl is 
of equal height and width, broadly rounded above, but with distinctly marked 
umbilical edges, which are separated by a low, but steeply inclined wall, from the 
umbilical suture. _ 

The most peculiar character of the species is its strongly marked sculpture. 
This sculpture is interrupted along the median line of the siphonal area. On each side 
of the median line a row of small tubercles is arranged, which gradually passes over 
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into narrow ribs. In crossing the siphonal margin the ribs are adorned with a second 
set of tubercles. Thus two spiral rows of tubercles are found, one of them situated 
on the siphonal area and the other on the lateral parts in the vicinity of the siphonal 
margin. From the row of marginal tubercles the ribs are continued as strong and 
bulky costee to the umbilical edge, where traces of tubercles are faintly indicated. 

- The sutural line is but very imperfectly known to me. The presence of a 
rounded siphonal, and a large lateral, saddle and corresponding lateral lobe, has been 
ascertained. 

The measurements of this specimen are as follows :— 


- . Diameter of the shell ‘ ; ‘ : ; ; : - ll mm, 
55 »» umbilicus. ° : . ‘ . ‘ : 4 ,, 
Diameter of the shell Rot the place of its greatest aplanation ‘ 2» 
23 » umbilicus (6 Ca, 
Height 4, 
a of the last volution ° ° ‘ ‘ ‘ ° ; 4 " 
” 


Locality: Number of specimens examined.—One mile north-west of - 
Lilinthi : 1. | 

Remarks.—There is a striking similarity between the present species and 
some of the upper triassic representatives of the genus Clionites, Mojsisovics (Die 
Cephalopoden der Hallstétter Kalke, Abhandl. K. K. Geol. Reichs-Anst. VI, 2 Th., 
p. 451). Clionttes Ares, Mojs., very nearly approaches Lilinthiceras in its general 
shape and sculpture, omitting the difference which exists in the elliptical outlines 
of the Himalayan species. They agree in the development of bulky ribs, which are 
interrupted along the median line of the siphonal area and are adorned by a marginal 
and siphonal row of tubercles. This external similarity is, however, no argument in 
favour of a direct affinity of Lilinthiceras with Clionites. The two genera are too 
far distant in their geological age, to give any clue as to their truerelationship. It 1s 
much more probable that their external similarity is only one of the many pheno- 
mena of convergence, which are so often noticed in ammonites of different geological 


horizons. 


GASTEROPODA. 
PLEUROTOMARIA, sp. ind. 


Two fragments of casts agree so exactly in their shape and sculpture with 
Pleurotomaria—in the interpretation of Koken—not of L. de Koninck—that I can 
scarcely entertain a doubt that they belong to that genus. They are, however, 
absolutely insufficient for specific identification, being badly weathered casts, with 
their umbilical regions entirely destroyed. They might, perhaps, be included in 
the group of Pleurotomaria punjabica, Waag., yet better preserved specimens 
might show the Himalayan species to be really different from the Salt Range 
form. 

Localtty : Number of specimens examined.—Nihal : 2. 
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LAMELLIBRANCHIATA. 


Leva cf. sPELUNCARIA, Geinitz, Pl. V, fig. 18. 


1848. Nucula speluncaria, Geinitz. Versteinerungen des deutschen Zechetein, gebirges, p. 9, Taf. IV, fig. 6. 

1850. Nucula Vinti, King. Monogr. permian foss. of England, Palewont. Soc., p. 176, Pl. XV, figs. 21, 22 

1862. Leda speluncaria, Geinitz. Die Dyas, p. 68, Taf. XIII, figs. 26 —81. 

1885. Leda speluncaria, Tschernyschew. Der permische Kalkstein im Gouvernement Kostroma, p. 15, Taf. 
XVI, fig. 16. 

1885. Leda speluncaria, Krotow. The Artinskian stage (Russian), Trudy Soc. of Nat. Imper. Univers. of 
Kasan, vol. XIII, pt. 5, p. 248. 

1894. Leda speluncaria, Netschajew. Die Fauna der permischen Ablagerungen des cestlichen Theiles des 
europxischen Russlands, sbidem, vol. XXVII, pt. 4, p. 251. 


The only specimen, which I attribute with some reserve to this common species 
of the German Zechstein, is a cast without any trace of its shell. The narrow 
' posterior wing has not been entirely preserved. Notwithstanding its fragmentary 
character the specimen agrees so exactly with specimens from the Zechstein of Gera 
in the Collection of the Paleontological Museum of the Vienna University that there 
can be very little doubt as to its identity with Leda speluncaria. 

My specimen is of medium size. Its backward shifted umbo is situated near 
the anterior third of the entire length of the shell.- Traces of the cardinal teeth are 
noticed in the anterior portion of the hinge-line. Indistinct furrows, which reach 
from each umbo to the pallial line, at the same time curving towards the posterior 
end, are faintly indicated. The muscular impressions are not accessible to obser- 
vation. 

The measurements of this specimen are as follows :— 

Entire length of the shell ° ° ° ° ° ° ca. 15 mm. 
» height ,, 3 ‘ ° ‘ ‘ ; ° ; 8 4, 
Thickness of both valves ° ° ° ; ° ° g. 20D: <5; 

Locality: Number of specimens exramined.—Calcareous band in the Productus 

shales, Nihal, immediately below Peak 13,944: 1. 


GoniIoMYA, sp. ind., Pl. V, fig. 19. 


It seems rather hazardous to quote this genus in 4 permian fauna. Notwith- 
standing Krotow’s statement to the contrary, Goniomya, by the generality of paleon- 
tologists, is not accepted as occurring in strata older than mesozoic. Both K. v. 
Zittel (Grundzuege der Paleeontologie, p. 305) and W. Dall (in Zittel’s Textbook of 
Paleontology, p. 389) quote the liassic and cretaceous periods as limits of the 
vertical distribution of the genus Goniomya.. It would, however, be very difficult to 
decide in what genus the shell here under consideration ought to be placed, as in all 
its external characters it resembles so closely a jurassic Goniomya. The ovato-tra- 
pezoidal outlines and the V-shaped sculpture of the gaping valves are such peculiar 
features, that I do not hesitate to class my Himalayan specimen with Aggassiz’s 
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genus, although this identification is based on external similarity only, and not 
founded upon any examination of the internal characters, which are, unfortunately, 
not accessible to observation. 

My specimen is too fragmentary to merit special description. Of palsozoic 
species only a single one, Goniomya aritensis, Krotow (The Artinskian stage, Trudy, 
Soc. of Naturalists, Imper. University of Kasan vol. XIII, pt. 5, 1885, p. 255, 
Pl. ITI, fig. 20), from the Artinskian strata of Russia, can becompared to it. But 
from this Artinskian species my Himalayan shell is readily distinguished by 
the different position of the median line of the V-shaped sculpture, which in 
G. artiensis is shifted considerably nearer to the posterior end of the shell. Thus 
the two species are certainly not identical. 

Locality: Number of specimens examined.—Kalapani: 1. 


LIEBEA sp. ind. ex aff. L. Hausmannt, Goldf., PL. V, fig. 18. 


Several specimens of a large bivalve have given much trouble from the state‘of 
their preservation, which is unsatisfactory, but they appear to correspond better with 
the characters assigned. to the genus Liebea by Waagen than to any other. The shape 
of the strongly inequivalve shell appears to be much the same asin ZL. Hausmann, 
Goldf., and the steep bending down of the anterior lateral margins from the beaks is 
perfectly well exhibited in all my fragments. 

Of my specimens the figured one, which is the most complete, shows the two 
valves attached to each other. They are of mytiliform shape, strongly inequilateral 
and moderately inflated. The left valve is the larger. Its pointed beak is slightly 
incurved and projecting above the partly injured apex of the smaller but more 
strongly inflated right valve. The beaks are anterior in their position and attenuated. 
In the shape of the apical angle this specimen recalls Liebea squamosa, Sow., 
rather than J. septifer, King, if King’s division of D. Hausmanni into two proper 
species is accepted. From the vaulted median line in the apical region the lateral 
parts are more steeply inclined in the anterior than in the posterior direction. The 
presence of wings cannot be stated, because the shell is injured at the place where 
they ought to be situated. The short hinge-margin is straight and bordered by a 
distinct, sharply defined area in each valve. . 

The surface is covered in both valves by numerous concentric ridges of very 
unequal strength. 

Exact measurements cannot be given, as the materials at hand are too fragmen- 
tary. The figure will give, I hope, a sufficiently clear idea of the leading features of 
the illustrated specimen. What can be made out of the latter is not contradictory to 
an identification of the fossil as a species of Liebea, allied probably to L. Hausmanni, 

L. Hausmanni has been characterised by Geinitz (Dyas, p. 72, Taf. XIV, figs. 
8—16) in an excellent manner, and from his description it can easily be seen that the 
German and Himalayan species are certainly not identical. The characters by 
which the two species can be distinguished are the remarkable difference in their 
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size, and the more strongly inflated shape of the right valve in my Indian shell. In 
its dimensions the latter somewhat recalls the Australian genus <Aphanaia, de 
Koninck (Recherches sur les foss. paléozoiques de la Nouvelle Galles du Sud, p. 302), 
but in this genus, which, like Liebea, externally recalls Inoceramus or Aucella of 
mesozoio age, the right valve is always the larger. 

Locality: Number of specimens examined.—Kalapani : 3. 


BRACHIOPODA. 


Propuctus cf. Purpon1, Davidson. 


1862. Productus Purdoni, Davidson. Quart. Journ. Geol. Soc., London, XVIII, p. 31, Pl. II, fig. 5. 

For further synonyms my memoir on the fossils of the Productus shales of 
Kumaon and GarhwAl (Pt. 4 of the present volume, p. 21) may be consulted. 

It is with considerable hesitation that I introduce this as a species from the Pro- 
ductus shales of Byans. Several very large but badly preserved Producti have been 
collected by Smith near Kalapani. One example is probably referable to this species. 
The specimen, though worn and fragmentary, consists of buth valves. Its strongly 


elongate outlines, the comparatively short hinges-line, and the presence of two small - 


wings in the dorsal valve, which are separated from the remainder of the valve by 
diverging furrows, essentially ally it to P. Purdoni. A small cardinal process and a 
very long and stout median septum are observable in the dorsal valve. 

In its dimensions this specimen nearly agrees with the larger of the two examples 
which have been illustrated on Pl. II of the above memoir. 


Locality: Number of specimens examined.—Kalapani: 1. 


PRODUCTUS CANCRINIFORMIS, Tschernyschew. 


1889. Productus concriniformis, Tschernyschew. Allgemeine geologische Karte von Russland, Bl. 139. 
Beschreibung des Central-Urals und des Westabhanges, Mém. Com. géol. St. Pétersbourg, vol. III, 
No. 4, p. 373, Pl. VII, figs. 82, 83. 


For a more complete list of synonyms I refer to my memoir on the permian 
fauna of the Productus shales of Kumaon and Garhwél (Part 4 of the present 
volume), p. 31. 

To these synonyms the following should be added :— 

1900. Productus cancrinyformis, Schellwien. Die Fauna der Trogkofelschichten in den Karnischen Alpen 
und den Karawanken, Abhandl. K. K. Geol. Reichs-Anst., XVI, Bd. Heft. 1, p. 48, Taf. IX, 
figs. 1—3. 

Numerous examples of this leading fossil of the Productus shales of Kiunglung 
E. G., in the Niti district were collected by Smith at Nihal, together with Chonetes 
léssarensis, Dien. The specimens, although imperfect—the majority being ventral 
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valves—completely agree with the types illustrated in my above-quoted memoir. 
One of them is a little larger than any of the hitherto known Himalayan examples, 
and agrees in its dimensions and outlines with Tschernyschew’ s Artinskian type- 
specimen from the Ural Mountains. | 

Whereas among the Niti forms longitudinally oval shapes predominate, the 
types from Byans are, as a rule, broader than long. In several specimens traces of a 
mesial sinus are faintly indicated. In one example a sinus is sufficiently well deve- 
loped to justify a reference of this type to Schellwien’s var. sinuata (1. c., p. 44, Taf. 
IX, figs. 4—6). 

Great variation in sculpture has been noticed by Schellwien in his permo- 
carboniferous examples from Carniola. He especially remarks that in some of his 
specimens the concentric wrinkles are so faintly developed that an identification 
with Productus cancrini, Vern., was earnestly taken into consideration. All my 
numerous specimens of P. cancriniformis from the Niti district were distin- 
guished from P. cancrini by the presence of wrinkled transverse folds, extending 
from the wings and lateral margins across the entire shell. But among my materials 
from Byans there are some examplesin which the concentric wrinkles are but 
faintly indicated and restricted to the median portion of the shell. In this res- 
pect and in the development of a mesial sinus, they agree completely with Schell- 
wien’s types from the permocarboniferous rocks of Neumarktl in the south-eastern 
Alps. Oo 

Locality: Number of specimens examined. —Nihal : 11. 


MARGINIFERA HIMALAYENSIS, Diener, Pl. V, fig. 27. 


This is the chief leading fossil of the Productus shales of Byans. - All the nume- 
Yous shapes which have been described from Kashmir, Spiti and the Lissar Valley, 
were also obtained from Smith’s Himalayan collection. 

One specimen has been found in which the internal arrangement of the dorsal 
valve is fairly well exhibited. Its internal characters are nearly the same as those 
of WU. typica, which have been excellently illustrated by Waagen (Salt Range Foss., 
Paleont. Indica, ser. XIII, vol. I, Prod. limest. Foss., p. 718). The lower portion 
of the cardinal process has been partly broken off, but the long median septum,- 
which forms its continuation on the inner side of the valve, is clearly visible. On 
both sides of the median septum the inner pair of reniform adductor impressions 
is distinctly developed. The brachial ridges bordering these adductor or occlusor im- 
pressions proceed obliquely outwards ; then turning abruptly backwards terminate 
in a. hook-shaped process at a considerable distance from their origin. Impressions 
of the outer pair of adductor muscles are not preserved. _ | 

Otherwise I can add nothing to my description of this species in the foregoing 
chapter and in the second part of the present volume. ) 

Locality : Number of specimens examined.—Kalapani, 64; one mile north-west 
of Lilinthi, 84; one mile east of Kalapani, 18 ; Nihal, 20 ; Kaua Malla, 6. 
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CHONETES LISSARENSIS, Diener. 


1897. Chonetes lissarensis, Diener. The fauna of the permian Prodactus shales of Kumaon and Garhwaél 
Palzontologia Indica, ser. XV, Himalayan Fossils, vol. I, pt. 4, p. 19, Pl. II, figs. 4—6. 
1899. ae lissarensis, Diener. Anthracolithio Foss. of Kashmir and Spiti, idsd., pt. II, p. 46, Pl. VI, 
g 
A small number of ventral valves in Smith’s Himalayan collection are referable 
to this species. None of them is actually perfect, but, so far as can be judged from 
their state of preservation, they closely resemble my illustrations of Chonetes 
lissarensis. They have the trapezoidal outlines with rounded margins, and the very 
sharply impressed mesial sinus witha narrow median fold along the base which are 
the chief characters of distinction in this easily recognised species. 
Of the shell no trace has been preserved. 
Locality: Number of specimens examined.—Nihal, 3; one mile east of Kala. 
pani, 2. 


CHONETES TRANSITIONIS, Krotow, Pl. V, figs. 14—17. 


1885. Chonetes transitionss, Krotow. The Artimskian stage (Russian), Mém.. Soe. ‘of Nattraliste, Imper- 
University of Kasan, vol. XIII, pt. 6, p. 273, Pl, 1V, figs. 12—15. 
1889. Chonetes transitionis, Tschernyschew. Allgem. geol. Karte von Russland, Bl. 139. Beschroibung 
des Central-Urals und des Westabbanges Mém. Com. géol. St. Pétersbourg, IEI, No. 4% p. 277, 
PL. V, fig. 9. 
This Artinskian speeies is represented in the Himalayan collection by a large 
number of, specimens. Both ventral and dorsal valves, with their shell entirely 
preserved, are available for examination. Thus a fairly complete diagnosis of 
the species can be given, which will considerably add, I hope, to the rather short 
descriptions which have been published by Krotow and by Tschernyschew. 

The shell is of variable size and outlines. It is always broader than long, 
But in the majority of specimens the difference bettveen length and breadth is in- 
considerable, whereas in a few specimens the width of the shell is nearly double 
its length. The outline is transversely rectangular, with semicircular margins. The 
majority of the specimens are provided with small but distinctly developed auriculate 
wings, which terminate in sharply pointed cardinal angles. But these slightly 
produced wings are occasionally missing, in which case the cardinal angles are 
rounded off acutely. The same variability in the character of the cardinal termi- 
nations has been noted by Krotow in his Artinskian types. The majority of 
Himalayan representatives of this species correspond to the Russian types illustrated 
on Pl. IV, figs. 18, 14, of Krotow’s memoir, whereas the type illustrated in fig. 12 is 
an exception. | 

The ventral valve'is either flatly or moderately curved. The curve is regular 
in the longitudinal direction, but in the transverse direction is regular only on the 
visceral’ and lateral parts of the valve. ‘Towards the wings the sliell'is strongly 
flattened. The demarcation between the strongly curved visceral and the flattened: 
marginal portions in the vicinity of the wings is more or less distinctly defined. 
In some exceptional shapes it iseven marked by a sharp furrow. 
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The straight hinge-line is always as long as the greatest breadth of the shell. It 
is bordered by a very narrow area, which is divided by a small deltidial fissure. On 
the cardinal margihs, limiting the area above, five to six spines are noticed on each 
side of the pointed beak, which is searcely prominent, and does not overlie the 
hinge-line. | 

In the. majority of examples no. trace of 3 mesial sinus ia indieated. Some- 
times, however, the ventral valve is slightly depressed along the middle, in which ease 
there is a slight corresponding emargination im the frontline. In none of my 
specimens is a sinus more distinctly developed than in the Artinakien type illustra- 
ted by Krotow on Pl. IV, fig. 13, of his memoir. 

The most remarkable feature of the ventral valve is its. delicate ornamentation, 
It consists of very numerous, radiating lines, which are crossed by more distant 
concentric striz. 

The dorsal valve is distinctly concave, followmg the eurve of the opposite valve. 
In different specimens this valve assumes a greater or lesser degree of concavity, 
with, ai times, an indistinct, longitudinal elevation along the middle, and flatness 
near the cardinal extremities. In the ornamentation of its surface it is similar to 
the ventral valve. 

The internal characters of the species are not known to me. 

_ The measurements of two specimens are as follows :— 


I, II. : 

Entire length of the shell : ‘ : ‘ 7°5 mm, 7°5 mm. 
» breadth ,, ,, (along the hinge-line) . I1 <j 13 ,, 
Thickness of the ventral valve . ; ‘ ° 8 ge 85 ,, 


Locality : Numer of specimens examined.—Nihal : 20. 

Remarks.—I think there can be but little doubt as to the correctness of an 
identification of my Himalayan shell with Krotow’s Artinskian species, as they 
agree. completely, even in details of minor importance, so far at least as one may 
judge from illustrations, without the type-specimens themselves being available for 
comparison. 

Chonetes transitionis belongs to a group of forms which are characterized by 
the absence of a distinctly developed sinus and by their peculiar ornamentation. 
The combination of a radiating and concentric sculpture, as represented in this 
species, does not allow the latter to be placed in any of the groups which have been 
proposed by L. de Koninck, Davidson and Waagen. A new group of striato- 
concentréc@ should be introduced for it. 


Sereiver Basan, Salter. 


This species is represented in Smith’s collection by a cast of a ventral valve 
only, but possessing the subcircular outlines and the coarse, fasciculate ribs which 
are among the leading features of Spirifer rajah. In the face of such characters I 
cannot but refer the fragment to that species. 

Locality: Number of specimens examined.—One mile east of Kalapani : 1. 
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‘Sprerrer cf. Ravana, Diener. 


A weathered and crushed specimen of a large Sptrifer with a sharply im: 
pressed sinus and radial striation, in which traces of fasciculation are but faintly 
indicated, may be provisionally referred to this species, The identity with the latter 
is, of course, only very vague. In making use of the term Sp. Ravana, I feel that it 
is merely a name employed to distinguish a weathered specimen, having a fancied 
resemblance to that species, but which might with _ right have been referred . 
to Sp. ‘Marcoui, Waag. 

Locality : number of specimens seeded: — Nihal: 1. 


SPIRIFER FASCIGER, Keyserl, 


In the Productus shales of Byans numerous fragments of this species have been 
noticed. The fragment of a ventral valve from Nihal, with its apical region entirely 
preserved, is sufficiently complete to permit of identification. 

From the same locality the species is known to me in the condition of very 
large internal casts, closely resembling those described and figured by myself in the 
second part of the present volume (pl. V, fig. 7) from the moses shales of the Spiti 
Valley. 

Locality : number of specimens examined.—Nihal, 4; Kalapani, 1; Lilinthi, 2. 


SPIRIGERA cf. GERARDI, Diener. 


The external 1 impression of a ventral valve from Lilinthi is referable to this 
species. It exhibits the outlines of a Spirigera with a very large apical angle and a 
flatly curved profile. The unsatisfactory state of preservation, however, renders an 
exact determination impossible. 


~DIELASMA cf. La TovogeEr, Diener. 


‘The fragment of a small Dielasma from the Productus shales of Kaua Malla is 
probably referable to this species. It possesses an elongately triangular outline, with 
the greatest breadth shifted towards the front margin, which meets the lateral 
margins in rounded-off angles. Along the median line of the valve a low ridge is 
faintly indicated, to which a narrow depression corresponds in the opposite valve. 

Without venturing for a moment to deny, in the face of such features, that the 
present species is really identical with Dielasma La Touchei, this identification 
appears nevertheless somewhat doubtful. What remains of the apical region leads 
one to suppose that it was very strongly inflated, much more so than in my type- 
specimens from the Productus shales of the Lissar Valley. But the present specimen 
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is evidently too imperfect for it to be possible to ascertain anything regarding its 
original shape. It is consequently impossible to decide whether it should be defi- 
nitely referred to Dielasma La Touches. 


V. FOSSILS FROM THE ANTHRACOLITHIC SYSTEM OF SPITI. 


Spiti is classic ground for Himalayan geology. The anthracolithic system of 
this region was studied and described by F. Stoliczka’ in 1864 and by C. L. 
Griesbach in 1889. The following sequence of beds has been established by C. L. 
Griesbach? :— 

A white quartzite of about 500 feet in thickness, which corresponds to the 
white quartzite of probably carboniferous age in the eastern sections of Garhwél 
and Kumaon, is conformably overlaid by a grey, flaggy limestone (8a, Griesbach), 
which is especially well developed in the vicinity of Muth. Above this grey 
limestone follow the Kuling shales (sensu stricto), consisting of sandstones and shales, 
which have yielded a fauna of permian age and are the equivalent of the Pro- 
ductus shales of the Niti district. 

In the materials entrusted to me for description in 1897, which had been 
collected by Dr. Gerard, Stoliczka and Griesbach, only the Kuling shales (sense 
stricto)—namely, the beds included between the grey limestone of Muth (8a) and 
the Otoceras-stage—were represented by fossil remains, with one single excep- 
tion: This exception wasa species collected by Stoliczka near Kuling in a limestone 
of unknown age.. I identified this species with Syringothyris cuspidata, Mart., and 
consequently inferred the presence of a horizon of lower carboniferous age in the 
vicinity of Kuling. This view, however, has been rendered untenable by subsequent 
survey work in Spiti. 

The fossils from the Kuling shales (sensu stricto) have been described in the 
second part of the present volume, and were found to indicate a permian age for that 
‘ group. Thus Griesbach’s correlation of the Kuling shales of Spiti with the per- 
mian Productus shales of Johdér and Painkh4nda; which had been based chiefly on 
stratigraphical and lithological characters; was corroborated by paleontological 
evidence. 

Survey work | in Spiti was taken again in hand in the years 1898 and 1899. In 
the summer of 1898, Mr. H. H. Hayden worked out in detail the sequence of the 
older beds in Spiti, paying special attention to the palewozoic group. A. short 
summary of his results was published in the General Report for 1898-1899 (pp. 46— 
50). In May 1899 Mr. Hayden returned to Spiti accompanied by Dr. A. v. 
Krafft. Nearly the whole district was mapped by the two officers, the sequence of 
beds examined in as great detail as the time available would permit, and a large 
collection made from several fossiliferous horizons of the anthracolithic series. The 


1 F. Stoliczka, Geological sections across the Himalayan Mountains from Wangtu bridge on the river Sutlej to 
Sungdo on the Indus, Mem. Geol, Surv. of India, vol. V, pt. 1, pp. 25—29. 
2C. L. Griesbach, Geology of the Central Himalayas, sbidem, vol. XXIII, 1891, pp. 212223. 
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material described in the present memoir consists of the anthracolithic fossils from 
Hayden’s and A. v. Krafft’s collections. 

Mr. H. Hayden gave the results of his observations im Spiti in a paper which 
was published in the general Report for 1899-1900 (pp. 189—199). The following 
isa summary of the chief points concerning the stratigraphical features of the anthra- 
colithic system. 

In the development of this system two “ facies ’’ may be distinguished. In the 
“southern facies ’’—Muth section—the unfossiliferous white quartzite is overlaid 
by a few hundred feet of grey, flaggy limestone (8a, Griesbach), which is separated 
from the overlying permian Kuling series by a thin bed of conglomerate. Within 
the Kuling series (sensu stricto) two rock-groups can be distinguished, a lower 
calcareous sandstone and an upper group of shales, which yielded Ammonites of the 
genera Cyclolobue and Xenaspis. These shales are considered as identical with the 
Productus shales of Johar and Painkhénda. The Cephalopoda-bearing horizon is said 
to be situated thirty feet below the Otoceras beds. _ 

In the “eastern facies’ the grits and conglomerates underlying the calcareous 
sandstones at the base of the Kuling shales increase in thickness and pass down into 
several thousand feet of alternating shales and quartzites. Neither the white 
quartzite nor the overlying limestone of Muth (8a, Griesbach) are seen. The series 
gitains an enormous development in the lower Spiti Valley, its total thickness being 
not less than 3,000 feet. | 

Fossils occur at three horizons, situated at about 500, 1,000 and 1,500 feet re- 
spectively below the Kuling or Productus shales. The two upper horizons have been 
called “ Fenestella beds ’’ by Hayden on account of the large number of Bryozoa 
abounding chiefly in the uppermost horizon. The Fenestella beds consist of dark 
slates, and have been correlated provisionally with the Zewén or Bérus beds of 
Kashmir by Hayden. The lowest horizon, which is best exposed in the vicinity of 
Thabo, consists of dark-grey and black shales, and contains numerous plant remains. 

The most characteristic feature in the anthracolithic system of Spiti is the 
presence of an unconformity, occurring at the base of the calcareous sandstone, — 
which everywhere immediately underlies the Productus shales. 

“This unconformity has been traced throughout the. whole length of Spiti and 
Northern Bashahr. In Spiti the characteristic facies of the upper paleeozoic is the 
southern of Stoliczka, viz., the white (Muth) quartzite overlain by a relatively small 
thickness of grey limestone, upon which the permian sandstone rests unconformably. 
At the head of the Thanam Valley the limestone gradually disappears and the 
sandstone lies on the white quartzite, which, however, as the outcrop is followed 
from west to east, also dies out, and so on with the underlying beds until the permian 
sandstone is found resting with apparent conformity on the red silurian quartzite. 
Higher beds then gradually re-appear, and at the Hangrang pass, between Sungnam 
and. Hango, the sandstone rests on the lower beds of the upper silurian limestones. 
North of Hango the white (Muth) quartzite is again seen in small patches, gradually 
increasing in thickness, till above Lio in the valley of the Lipak river, what 
appears to be a complete section of the carboniferous and permian beds is found. 
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‘The section up to the top of the Muth quartzite i is perfectly normal ; then follow in 
mencnenng order— 


(2) Grey ee (8a, of Griesbaeh). 

(2) Alternating beds of limestone, shale and quartzite, with a hard, thin bed of oon- 
glomerate. 

(c) Thick mass of hard, dark limestone, with some flaggy sandstones aud slates, 

(4d) Shales and quartzites (the eastern facies). 

(e) Conglomerates and grits passin# up imid ckicarcods sandstone (Borntina}. 

(7) Productus shales. 


“This is probably the most complete section of carboniférous and permian 
beds yet known in the Himalayas, and the total thickness from the base of the 
Muth quartzite to the base of the Productus shales is certainly not less than 5,000 
feet.” 

Among the materials collected by H. Hayden and A. v. Krafft fossils are 
represented from the gfey, flaggy limestone near Muth (8a, Griesbach), from the 
plant-bearing shales near Thabo, from the Fenestella beds of Po and of the Losar 
Nullah, from the calcareous sandstone and from the Kuling (Productus) shales. 
The fosssils from Hayden’s sub-division ¢ are, as a rule, too badly preserved to allow 
a spécific determination. But sone of them strongly resemble forms from the grey 
limestone (8a). 

As at least two fatnes—one from the horizons below the great unconformity, and 
the other from the calcareous sandstones and shales above that unconformity —can 
be separated with precision, 1 have resolved to describe the fossils from these two 
main divisions of the anthracolithic system quite separately. I shalt have again 
oceasion to refer to this subject when discussing the problem of correlation of the 
different groups of this system as established by Hayden. 


A, FOSSILS FROM THE LOWER DIVISION OF THE ANTHRACO- 
LITHIC SYSTEM. 


[BELOW THB GREAT UNCONFORMITY—GREY, FLAGGY LIMESTONE (8a), AND FENES- 
TELLA BEDS. | 


\ 


LAMELLIBRANCHIATA. 


The materials collected by H. Hayden and A. v. Krafft are so scanty and so 
imperfectly preserved that no idea of the real character of the bivalve-fauna can be 
formed. With rare exceptions, one fragmentary specimen only is available for the 
description of a species. In none of them are the characters of generic oon 


1 Hayden ia “ General Report” for 1899-1900, p. 188. 
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accessible to observation. Thus I must be satisfied with determinations which can 
only indicate approximately the real affinities of the shells. Another reason which 
renders the majority of fragmentary examples unfit for determination is their 
marked difference from any species hitherto described. As they probably belong to 
new species, I have purposely excluded them from a special description, because 
their imperfect state of preservation does not render them worthy of a specific 
denomination. 

From the flaggy limestone of Muth (8a, Griesbach) an indeterminable fragment 
of Pecten or Aviculopecten has been collected by A. v. Krafft. The list of Lamelli- 
branchiata from the Fenestella shales is a little larger. From this horizon the 
following forms may be quoted :— 


AVICULOPECTEN sp. ind. ex aff. A. HIEMALTI, Salter, Pl. VII, fig. 22. 


This species is represented by a single, fragmentary left valve, the wings of 
which have been partly broken off. 

In its shape and sculpture it exhibits a remarkable similarity to Aviculopecten 
hiemalis, Salter, and its allies. It is only very slightly inequilateral, and consi- 
derably longer than high. The apex is roughly median in its position, well in- 
curved, distinctly prominent and pointed. The apical angle is considerably smaller 
than in 4. hiemalis and much more so than in 4. Kokscharofi, Vern. The marginal 
edges, separating the apical region of the shell from the wings, form a distinctly 
emarginated curve ; this is especially soin the case of the anterior margin, which 
slopes as a perpendicular wall towards the surface of the corresponding wing. 

Of both wings only small fragments have been preserved. ‘he character of the 
marginal edges, separating them from the apical region of the shell, unites with 
the broadly curved ventral margin in a sharp angle. 

In its ornamentation the present species appears to be so closely allied to 
Aviculopecten hiemalis, that differences can only be noticed in the minor details. 
Three different classes of ribs may be distinguished, according to their length and 
strength. The ribs of the third class are more regularly intercalated between those of 
the first and second classes than in 4. hiemalis. The concentric sculpture is only 
very delicately marked. The ribs are perfectly smooth and devoid of any nodular 
elevations. 

The measurements of the present specimen are as follows :— 


Entire length of the shell , é : ‘ a Oe : . 34 mm, 
” height 9 - e e ® ° 8 e ° - 28 9 
Thickness of the left valve . ’ : j F : ; - 8 


393 


Apicalangle . 3 . +s: «© «© «© « «© «©. 74° 
_ Locality: number of specimens examined.—Losar Nullah : 1. (Coll. Hayden 
and Krafft.) 


Remarks.—The fragmentary state of the wings does not permit me to determine 
satisfactorily the affinities of the present species to A, hiemalis. The difference 
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in the apical angle and in some details of minor importance precludes such an 
identification. In my memoir on the fauna of the permian Productus shales of 
Garhw4l and Kumaon (pt. 4 of the present volume, p. 12) the relations existing 
‘between 4. hiemalis, Salter, 4. Kokecharofi, Vern., 4. Drasches, Toula, A, Bouds, 
Vern., and 4. egyptiacus, Walther, have been fully discussed. All these species can 
put in a claim for closer comparison with the present forn, though me latter i is 
coreunly not identical with _ of them. 


AVICULOPECTEN sp. ind, (?) aff. A. MORAHENSIS, Waagen. 


A fragment of the ventral portion of a single right (°?) valve exhibits in its 
sculpture a marked resemblance to Aviculopecten morahensis, Waagen (Salt Range 
Fossils, Palscont. Indica, ser. XIII, vol. I, Productus Limest, Foss., p. 308, Pl. 
XXIII, fig. 8), from the middle division of the Salt Range Productus limestone. 
The ornamentation consists of sharp, radiating costs of unequal strength, which are 
crossed by very numerous lamelle forming ogival or zig-zag vaults on the roof- 


shaped folds, 
Locality : number of specimens examined.—North of Po: 1, (Coll. Hayden.) 


-Myatina sp, ind. aff, RECURVIROSTRIS, Meek and Worthen, Pl, VII, fig. 23, 


There is a strong resemblance between the right valve of a mytiliform shell 
from the Fenestella beds of Po and some carboniferous species of the genus Myalina, 
de Koninck. My specimen corresponds in its general outlines with those bivalves for 
which L. de Koninck proposed the above generic namein 1842. It is a little longer 
than high, obliquely elongate, narrowed anteriorly, expanded posteriorly, Beak 
acute and corresponding to the anterior termination of the hinge-line. Anterior 
margin obliquely truncated, with a small sinuosity in front, Posterior margin 
arcuate, uniting with the ventral margin in a regular curve, Ventral margin short 
and rounded, An ill-defined elevation extends from the umbo to the ventral 
margin. 

The surface is ornamented with numerous concentric, imbricating ridges, 

The identification of this specimen with Myalina is by no means certain, the 
cardinal apparatus not being known tome.. The remarkable flatness of the shell 
is not, however, opposed to this identification, the right valve being always the 
flatter in inequivalve species of Myalina, as in M. recurvirostrie, Meek and 
Worthen (Geol. Survey of Illinois, vol. II, Palwontology, p, 344, Pl. 26, fig. 9). 
It is to the right valve of this species, from the upper coal measures of Illinois, 
that the present shell seems to be most nearly allied. The remarkable curvature 
in the apex of the American species is restricted to the left valve. 


Locality : number of specimens examined.—North of Po: 1. (Coll. Krafft.) 
tT 
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PosIDONOMYA, sp. ind. 


I find great difficulty in referring several indistinct casts, having a strangly 
marked concentric ornamentation, to their proper genera. One specimen from Po 
‘seems to agree pretty well in its characters with Posidonomya. The flat shape 
‘and circular outline, the absence of wings, and the small size of the slightly elevated 
‘beak, speak strongly in favour of this identification. Posidonomya constricta, L. de 
Koninck (Faune du calcaire carbonifére de la Belgique, Annales, Musée d’hist. nat. 
‘de Belgique, T. XI, pt. V, p. 183, Pl. XX XI, figs. 19, 20), is probably a nearly allied 
species, | | oe 

Locality: number of specimens examined.—North of Po: 1. (Coll. Hayden.) 


BRACHIOPODA. 
 PRODUCTUS LINEATUS, Waagen, Pl, VII, fig 1. 


In my memoir on the fauna of Chitichun No. I (pt. 8 of the presant ‘volume) 
Productus cora, d’Orb, and P. lineatus, Waagen, have been adopted in the sense in 
‘which these names have been employed by the Russian geologists. The classification 
of species belonging to the group of P. cora, has been recently discussed by Schellwien 
(Abhandl. K. K. geol. Reichs-Anst., XVI, 1900, p. 41), who came to the conclusion 
that neither the presence of a sinus nor of spines can be considered as apvonte 
-eharacters of distinction, as had been suggested by Waagen. 

‘Transitional forms between P. lineatus and P. cora were discovered by myself 
in the Chitichun fauna and recorded likewise in the permocarboniferous fauna of the 
Eastern Alps by Schellwien. The presence of transitional forms between the spine- 
‘bearing P. lineatus, Waagen, and P. Neffedievi, Vern., without spines, has been 
recorded by Nikitin: in his memoir on the upper carboniferous fauna of the gshelian 
stage (Mém. Com. géol., 1890, vol. V, No. 5, p.158). Nor is the absence of spines a 
common charactér in all’ types-of P. Neffedievi, Vern., and P. corrugatus, M’Coy, 
of lower carboniferous age, notwithstanding Waagen’s statement to the contrary. 
LL. de Koninck (Monographie des genres Productus et Chonetes, p. 52), in uniting 
P. corrugatus and P. Neffedievt with P. cora, specially remarks that in the latter 
types spines are not altogether absent,.and that one of his specimens from the moun- 
tain limestone of Ratingen was covered with even a larger number of spines than 
.d’Orbigny’s type-specimén of P. cora from Yarbichambi in Bolivia. =‘ 

. Thus a-separatien of species ‘belonging to the group of P. cora, d’Orb., based on 
the absence or presence of a sinus and of spines, is no longer tenable. ‘Nevertheless 
Schellwien recommends the distinction of some well-characterized local varieties by 
‘special names. Whether a specific or only a varietal rank ought to be ne to 
such types, is-a question of minor importance. a 


lem 
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, . Among all the varieties of the group of P. cora none is better marked” than 
P. lineatus, if this name is restricted to Waagen’s type-specimens from. the Salt 
Range’ Productus limestone. These types are distinguished by their strongly 
enrolled apical region, by their elongate outlines, and by their square ‘t?ans- 
yerse section, with a flattened median and very steep lateral parts. If the species is 
taken with this definition, as proposed by: Schellwien, neither the fossils from 
Miatschkowo, which have been figured by Trautschold, nor any of my Chitichun 
types ean be placed among its synonyms. If we adhere strictly to Sohellwien’s. 
definition—and this, indeed, I consider the only way to avoid confusioa—barely 
one single name can be left in the long list of synonyms enumerated by Waagen 
and by myself in the third part of the present volume (p. 14). 

In the anthracolithic system of Spiti, the true P. lineatus is represented by a 
large and well-preserved specimen, in which all the leading features of the Salt 
Range species are excellently developed. This specimen is considerably longer than 
broad, strongly enrolled and square in section. The transverse section of its visceral 
partion is almost quadrangular. The flat median part and the perpendiculay lateral 
parts unite in sharply cyrved angles. A shallow impression alopg the median 
line of the visceral region gradually disappears in the vicinity of the front. 

Small wings were probably present in the unbroken specimen, but have been 
broken off in the fossil. The strongly incurved beak is distinctly nea over the: 
straight. hinge-line.. 

The surface of the ventral valve is covered by very numerous and sailitinas 
strie. The strise are all straight and very regular, thus differing remarkably from 
the irregular ornamentation noticed in P. ¢enuistriatus, Vern., and. also in some 
varieties of P. cora. Spines are entirely absent in my specimen. Not even in the 
vicinity of the hinge-line is there any indication of spines or tubercles. 

Of the dorsal valve the impression of the cast has been preserved, but not, in its. 
regular position attached to the ventral valve. It is concave in the visceral portion, 
with an impressed apical region and a moderately prominent, though flatly arched, 
median fold. In the vicinity of the margins the valve is distinctly geniculated. 
From its outlines the presence of a large trail in the opposite valve is obvious, The 
ornamentation consists of radiating stris#, which augment by bifureation, or by 
intercalation of new ones, and are crossed by less numerous, but sharply marked 
concentric lines. These concentric lines are most strongly developed on the wings, 
which, however, in our specimen are only fragmentarily preserved. 

The measurements of my specimen are as follows:— 


Length of the ventral valve in a straight line , . . - 57 mm. 
9 along the curve e ‘ . « 100 ” 
Breadth of the veutial valve. ‘ ; ‘ : z ca. 50 ,, 
Thickness 39 99 399 e e e e e e e 30 99 
Length ; oe ee § 26 4, 
Breadth “of the dorsal valve, .  . %. : : “ .% 35°. 


Locality and geological position: number of specimens examined.—~-Grey, 
. 2 
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flaggy limestone (8a), 203 feet above base of the white quartzite, nor eee of 
Muth:1. (Coll. Krafft.) 

Remarks.—Productus lineatus, if bili in the, sense attributed to this form 
by Schellwien, is a species of a narrower geographical distribution than P.cora, It 
has been quoted by. Waagen from all divisions of the Salt Range Productus limestone, 
where, according to Noetling, it is commonest in the “zone of Productus lineatus”’ 
of the upper Productus limestone (Chideru group of Noetling). According to 
Tschernyschew the species is also pene in the Uralian Schwagerina limestone 
of upper carboniferous age. 


as sp, ind, (group of SEMIRETICULATI), 


In A, v. Krafft’s and Hayden’ s collections there are numerous specimens of a 

large species of Productus belonging to the group of semireticulati, but unfor- 
tunately they are all casts of dorsal. valves only, They are either flattened or 
siightly concave in the visceral region but abruptly curved, parallel to the opposite 
valves, in front, A mesial ridge is only faintly indicated. The valves are of about 
equal length and width and provided with a hinge-line which is considerably shorter 
than the greatest breadth of the valve, . 
- he surface is ornamented with numerous radiating ribs, which increase in 
number by dichotomy, and become considerably coarser near the margins, This 
system of radiating costs is crossed by delicate concentric wrinkles, Thus a very 
neat reticulation is formed but is restricted to the visceral portion of the valves. 
On the geniculated part of the valve the sculpture consists of the coarse radiating 
costes only. 

In one of my specimens the internal characters are partly sala to obser- 
vation, A short bipartite cardinal process is supported laterally by two horizontal 
ridges extending along the hinge-line,and is continued along the inner side by a 
sharp median septum. This median septum can be traced for a short distance only, 
its continuation having been broken off in my specimen, It does not bear any 
groove or impression in the middle, 

After numerous careful comparisons I have been unable to arrive at any satis- 
factory conclusions with regard to the specific relations of my Himalayan specimens, 
At first sight they recall some of the densely ribbed species of the group of P. semi- 
reticulatus with geniculate dorsal valves, such as Productus inflatus, McChesney, 
but they evidently differ from all of them in subordinate details. 

Without complete specimens at hand I hardly feel justified in identifying my 
Himalayan species with any of the numerous species of Productus of carboniferous 
or permian age. I even suspect that it will be found distinct on all the allied 
forms, 

Locality and sedis pitta : seis of specimens examined.—Grey, 
flaggy limestone (8a, Griesbach), north-west of Muth, and dark limestone (horizon 
ein ene s sequence): 6, (Coll, Krafft.and Hayden.) 
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PRODUCTUS UNDATUS, Defrance. 


1843. Produetus undatus, L. de K: minck. Desor! ption des animaux foss. du Terrain car bonifére de Belgique’ 
p- 156, Pl, XII, fig. 2 

For a complete list of synonyms I refer the reader to my memoir on the 
Anthracolithic fossils of Kashmir and Spiti, pt, 2 of this vol., p. 28. 

The cast of a fragmentary dorsal valve is referable to this species. It strongly 
recalls the smaller of the two examples from Eishmakém, which have been figured 
in the above memoir (Pl, I, fig. 10), but is of nearly equal length and breadth. 

The valve is distinctly concave, with a deeply .excavated apex, with ill-defined 
auricular expansions, and without a median fold. Hinge-line shorter than the greatest 
width of the shell, The ornamentation is exactly the same as in my Himalayan 
specimens from the Zew4n beds of Kashmir, Both the thread-like, radiating striations 
and the concentric lamelle, which impart to the surface of the valve a terraced 
appearance, are very delicate. No traces of spines have been noticed. 

Locality and geological position: number of specimens examined.—Fenestella 
shales, Losar Nullah: 1. (Coll. Krafft and Hayden.) | : 


PRopucrvs SCABRICULUS, Mart., Pl. VII, figs, 15, 16, 17. 


1843. Productus scabriculus, L. de Koninck. Desc. oe animaux foss. du terr. carbon. de Belgique, p- 190, 
- PL XI, fig. 3. 

For a complete list of synonyms the reader is referred. to my memoir on the 
Anthracolithic fossils of Kashmir and Spiti (pt. 2 of this vol.), p. 29, 

In Hayden’s and A, v. Krafft’s collections from the Fenestella shales of Spiti 
a species of Productus belonging to the group of “ fimbriati” is rather largely 
represented. The materials of this species. of Productus contain a developmental 
series, leading from the true Productus scabriculus, Mart., to a form bearing much 
external resemblance to P, Humboldti, d’Orb., and its allies, 

My specimens, which consist both of ventral and dorsal valves, are very variable 
in size and outlines, but generally broader than long, and provided with a short hinge- 
line, which never equals the width of the shell, All the ventral valves are provided 
with a distinct mesial sinus, which in some cases is of moderate depth. In the speci- 
men illustrated in fig. 16 the strongly incurved and attenuated beak overlies 
the hinge-line. In this perfectly preserved example not the slightest trace of an 
area is Visible. In the group of P. Humboldti a small area is usually developed, 
and in exceptional types may even attain to considerable dimensions, thus producing 
a certain resemblance to Strophalosia, But this tendency to develop an area has 
not been noticed i in any of the specimens of Productus from the Fenestella beds of 
Spiti, 

The ventral valve illustrated in fig. 15 may be regarded as a typical representa- 
tive of the true P. scabriculus. Its sculpture consists of numerous. moderately 
strong, radiating ribs, swelling out at considerable intervals into. elongated 
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protracted tubercles. This radial sculpture is crossed by a more delicate concentric: 
ornamentation in the apical region and in the vicinity of the small, pointed wings. 
In its sculpture. this type agrees most nearly with. the Russian example of P, 
scabriculus, which has been described and figured by E. de Verneuil (Géologie- 
de la Russie d’Europe, vol. II, Paléontologie, p. 27, Pl. XVIII, fig. 5). | 
A second specimen (fig. 16), which is represented by an almost complete ven- 
tral and dorsal valve, very closely approaches the Artinskian type of P. scabriculus 
as illustrated by Th. Tschernyschew (Mém. Com. géol. St. Pétersbourg, vol. III, No. 4, 
Taf. VI, fig. 12). Its ribs are less strongly marked and the elongated tubercles are 
arranged at shorter intervals. This type is connected by intermediate forms with 
the example illustrated in fig. 17, which bears much. external resemblance: to. 
P. Humboldti, d’Orb. In the latter example the continuous ridges, by which the 
swollen-out, alternating, elongate tubercles are connected; become so delicate, that 
the shell no longer has the appearance of being ribbed as in the true P. scabriculus, 
but appears to be covered with numerous isolated tubercles only, exhibiting an. 
indistinctly .quincuncial arrangement. Notwithstanding this external resemblance, 
the figured specimen differs sufficiently in sculpture from all the species of the 
group of P. Humboldti, to render distinction easy. P. Abichi, Waagen, which 
approaches our specimen in the shape and size of the protracted tubercles, 
is readily distinguished by the presence of a marginal zone of: closely packed 
pustules, whereas in my example the sculpture of the visceral and marginal regions. 
is identical. Another point of difference is the arrangement of tubercles in a regular. 
quincunx in P. Abicht. In my specimen this quincuncial arrangement is obscured. 
by the presenée of radiating ribs, which though very faintly marked are clearly 
indicated by their swelling out into elongated tubercles at short intervals. This. 
arrangement of the single tubercles along radiating lines is likewise developed in. 
the true P. Humboldt, d’Orbigny (Voyage dans l’Amérique Méridionale, T. IIT, 
ptie. 4, Paléontologie, Paris 1842, Pl. V, fig. 6). P. Humboldt, d’Orb., which 
is certainly distinct from: P. Humboldti, Waagen, from the Salt Range Productus. 
limestone, differs, however, remarkably from my Himalayan specimen in its. 
shorter and much more closely clustered tubercles, in the ornamentation of the- 
marginal zone of the ventral valve, and in the presence of strong, concentric 
ridges. | . a 
” ‘The dorsal valve is very slightly convex in the middle, with concave depressions. 
near the margins and along the hinge-line, and with an obseurely defined mesial 
elevation. The apex is distinctly excavated, and on both sides of it low, diverging 
folds originate ; these separate the flat or slightly concave wings from the visceral 
portions of the valve. The seulpture is more delicate than in the opposite valve, It. 
consists of very numerous tubercle-pits and slender spines, which are arranged. 
along indistinct radiating striee or furrows, This radiating sculpture is intersected. 
by @ concentric ornamentation which covers the entire surface of this valve. -. 
In the specimens illustrated in figs. 16 and 17 the internal arrangement of the- 
dorsal valve is partly exhibited. The trifid cardinal process is supported by two- 
horizontal ridges extending along the hinge-line, and is continued towards the 
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interior of the valve by a strong median septum. This median septum is divided 
for a short distance, by a deep impression, into: two separate ridges.’ The bipartite 
character of the median septum has been regarded by -Davidson as a constant 
zharacter of specific value in P. scabriculss. It is absent in the Salt Range species 
of the group of P. Humboldti, which have been described by Waagen. 

. The measurements of my most complete specimen (fig. 16) are as follows :=— 


‘ina straight line, : j . 385 mm. 
Manga oF tae'stiell: along the curve ‘ ; 2 A . 58° 4; 
Greatest breadth of the shell . : ‘ ; ‘ ; 83, 
Length of the hinge-line ‘ ; ; ; : ; > £3... 
Thickness of both valves ‘ ° : , * : . 19 - 
Length of the dorsal valve —s. a : a7 


Locality and geological position: number of specimens eel _-Feneetella 
‘Shales, Po, 4 (coll. Krafft) ; Losar Nullah, 11. (Coll. Hayden and Krafft. ) 

Remarks.—The identity of the Himalayan specimens with P. scabriculus 
-appears to be pretty certain, at least in the case of those examples in which strong 
ribs are distinctly developed. In some of the more strongly weathered casts of the 
‘ventral valves the ribbing so far predominates over the partly destroyed tubercles, that 
without a careful examination they may be mistaken for casts of P. semireticulatus. 
From such types with coarse ribs, from which the protracted tubercles. originate, 
to those forms in which the ribbing is by far inferior to the tubercular element of 
ornamentation, many intermediate forms have been observed. 

If‘a varietal designation should be considered appropriate for such forms, the 
‘prototype of which has been illustrated in fig..17, the nane Productus scabriculus 
“var. ness might be proposed. . 


‘Propuctus NyYstiaNnvs var. LOPINGENSIS, Kayser, Pl. VII, figs, 18, 19, 20.. 


‘1888. Productus Nystianus vat. lopingensis, Kayser. Oberearbonische Fauna von Loping, Richthofen’s 
“China” IV, p. 187, Taf. XXVIII, figs. 1—6. 
This is the commonest species among the Braohiopoda ¢ of the. | Fenestella beds 
-of Spiti. It is very numerously represented among the materials collected by 
Hayden and A. v. Krafft in the vicinity of Po, but most of the specimens are 
-elther fragmentary or deformed by crushing. Nevertheless the examination of 
-several better preserved specimens has convinced me of their identity with the 
‘Chinese variety of Productus Nystianus, de Kon. The most satisfactorily preserved 
examples agree very closely with the figures and description of this shell given by 
Kayser. 
Only ventral valves have been available for examination. The few fragments 
-of dorsal valves which occur among my materials are too indifferently preserved to 
-allow any of their characters to be established with certainty. 
All my specimens are small, none of them exceeding 15 mm. in length and 
20 mm. in width. ‘They are of semicircular or quadrato-rotundate outlines, and 
-always more or less transversely elongate. The specimen illustrated ‘in: fig. 19, 
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represents the normal, that illustrated in fig. 18, an exceptionally transversé, 


form. ‘The straight hinge-line either corresponds to the greatest width of the shell, 
or is only slightly shorter. Its cardinal edges are sharply rounded. 

In most of the crushed specimens only the flattened or moderately convex 
visceral portion of the ventral valve is accessible to observation. It is provided with a 


very small slightly incurved apex, which projects barely beyond the hinge-line, 


‘he auriculate expansions are distinctly developed, flat, and often separated from the 
remainder. of the shell by a kind of groove or furrow. The surface is covered with 
numerous concentric wrinkles of very irregular strength and arrangement. The 
wrinkles are often undulating and interrupted at irregular intervals by stout, coarse 
tubercles or by deep impressions. The wings are generally free from tubercles, 
being ornamented only with delicate concentric strie. Notwithstanding the great 
variability in the sculpture, its pattern is constant in all my specimens, and 
constitutes a very characteristic feature of this interesting species. 

On three specimens I have succeeded in chiselling out the marginal portion of 
the ventral valve, These specimens clearly exhibit the remarkable geniculate char- 
acter of the ventral valvein P. Nystianus. The shell is abruptly bent at a right 
angle towards the margins. Thusa steep trail is formed, which surrounds the visceral 
region of the valve and unites with the. latter in a sharp, slightly elevated edge. 
This anterior or bent portion of the valve is broadest near the front, but gradually 
diminishes in width towards the cardinal edges. It is nearly smooth,.interrupted 
only by a very few longitudinal ribs, and by numerous but very delicate 
pustules. | 

My specimens agree with the Chinese variety of P. Nystionus i in those characters 
which distinguish it from the European types of L. de Koninck’s species, from the 
mountain limestone of England and Belgium. Such characters are the presence 
of a sharp edge, in which the marginal and visceral portions of the ventral valve 
unite, andof numerous spines, which are not restricted to the cardinal region, The 
illustration in fig. 20 shows a specimen imbedded 3 in the matrix and surrounded by 
long spines all around its margins. 

The measurements of a typical specimen (fig. 19) are as follows :— 


Entire length fr 15 mm. 


Entire breadth s %theshell = ss tg 
Thickness of the ventral valve er ‘ ; a . 2 
Breadth of the marginal trail . j ‘ ve 


Locality and geological position : number of specimens examined.—Fenestella 
shales, Po: 26,° (Coll. Hayden and Krafit.) 


DERBYIA ef. SENILIS, Phill, Pl. VI, fg, 13. 


For a list of synonyms the reader is referred to my memoir on the Anthraooithi 
fossils of Kashmir and Spiti (pt. 2 of this volume), p, 52, 
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A small number of specimens from Hayden’s and Krafft’s collections, consisting 
of ventral and dorsal valves attached to each other, are very closely allied to this 
well-known British species of carboniferous age. The appurtenance of the Himalayan 
examples to Waagen’s genus Derbyia is pretty certain, the characteristic median 
septum of the ventral valve being visible through the transparent shell in one of my 
specimens. All my examples are of small size, nearly semicircular, and with only 
slightly inflated valves. The hinge-line is shorter than the greatest width of the shell 
and terminates in obtusely rounded cardinal angles. 

The ventral valve is slightly but regularly convex throughout, without any 
mesial furrow or sinus. The dorsal valve is moderately convex. Both valves are 
covered with numerous strong, radiating costze, which increase in number towards 
the margins either by dichotomy or by intercalation of new ribs. In their 
ornamentation my specimens do not agree perfectly with any of the British 
types figured by Professor Davidson, nor with any of Waagen’s so-called species of 
the group of Derbyia sentlés from the Salt Range Productus limestone. Their costz 
are coarser, less numerous, more regular and not wrinkled. They are only very 
rarely intersected by regular concentric ridges of growth. 

Every palsontologist, who knows the extreme difficulty of distinguishing the 
several species within the genus Derbyia, will appreciate my reasons for making no 
attempt to identify my Himalayan examples with any of them. Their ornamentation, 
indeed, does not agree sufficiently well with that of D. senilés to allow of certain 
identification. On the other hand, the differences are too small to be of specific 
importance. I consequently prefer to place these shells for the present provisionally 
under Derbyia cf. senilis. 

The measurements of the figured specimen are as follows :— 


18 mm. 

ae eer ‘of the shell . : . 2 C& 4 9) ee 
»9 as ” 
Length of the dorsal valve . ° ° ° ° . 165 ,, 
Thickness of both valves : e e ° . oy 
Length of the hinge-line : ‘ ° ‘ ~ 17 5, 


Locality and geological position: number of specimens examined.—Flaggy 


limestone (8a, Griesbach), north-north-west of Muth: 38. (Coll. Hayden and 
Krafft.) 

Remarks.—Besides these three specimens, which might be referred to Derbyia 
senilis with great. probability, there is a very large number of single ventral and 
dorsal valves of Derbyia among Hayden’s and Krafft’s collections from the flaggy 
limestone of Muth and from the overlying horizon of shales and limestones. Some of 
the strongly inflated dorsal valves might be compared with D. crassa, Meek. The 
difference in the ornamentation of my Himalayan examples clearly shows that 
more than one species must be represented in the fauna of the limestone 8a, but 
it seems to me quite impossible to arrive at any RUE COTY conclusion regarding 


their specific relations. 
0 
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Sprricera (AtTHysis) cf. Royssi1, Lév., Pl. VO, fig. 14. 


It is with all reserve that I attribute a small example of a Spirigera to this 
species, but this identification will hardly be considered correct by those palzonto- 
logists who are inclined to follow L. de Koninck’s views regarding the advisability 
of a very narrow circumscription of species in the genus Spirigera. 

My specimen is of small dimensions and of 4 nearly circular outline, with 
equally inflated valves. In the ventral valve an indistinct sinus is faintly indi- 
cated. Consequently the corresponding curve in the front line is very shallow. The 
beak is thick, only slightly prominent, and truncated by moderately large foramen. 

The surface of the shell is covered by numerous concentric lamell of growth. 
The shell has been perfectly preserved in some parts of the dorsal valve. Thus 
I have been enabled to ascertain the entire absence of the peculiar ornamentation 
which is a leading feature in the permian Spérigera pectinifera, Sow. With this 
species, the smaller forms of the Productus limestone—those without a distinct 
sinus—have been identified by Waagen. The Salt Range specimens quoted by 
Waagen under the latter denomination differ, however, — the present example 
by their remarkable sculpture. 

Notwithstanding the similarity of the Himalayan specimen with shells which 
have been referred to one or other of the synonyms of Sp. Royssié by several 
paleontologists, it must be borne in mind that determinations of young individuals, 
like the present one, always remain somewhat doubtful, since some species of Spirégera 
do not develop their distinctive features before having reached their full-grown stage. 

The measurements of the figured specimen are as follows :— 


Entire length 12 mm. 
‘ breath $2! meee _ ee i. Be 

Length of the dorsal valve : ‘ ; « 2) |; 

Thickness of both valves : Me ae 


Locality and geological position : ‘sais of specimens examined,—Flaggy 
limestone (8a, Griesbach), north-west of Muth: 1. (Coll. Krafft.) 


SprrireR cf. StRaNewaysl, Verneuil, Pl. VII, fig. 8. 


1845. Spirifer Strangwaysi, E. de Verneyil, Géologie de la Russie d’ Europe, vol. II, pt. 8. Paléontologie, 
p. 164, Pl. VI, fig. 1. 

1878. Spirifer Strangwagsi, Trautschold. Die Kalkbrueehe von Miatechkows, II, Th. p. 78, Taf. VIII, fig. 4, 

1890. Spirifer Strangwaysi, Nikitin. Mém. Com. Géol. St. Pétersboury, vol. ¥, No. 5, p. 66. 

1898. Spirifer Strangwayst, L, v. Léczy. Wissensohaftliche Ergebnisse der Beige des Grafen Bas 
Széchenyi in Ostasien, III, Bd. 4, Abth. p. 00, Taf. INT, figs, 6—7. 


In Krafft’s and Hayden’s collection this species is represented only by fragments 
of ventral valves. 
. The most complete example, which has been chosen for illustration, is of 
markedly transverse shape, being more than twice as broad as long. The hinge-line 
corresponds to the greatest width of the shell, The valve is only gently arched, and is 
provided with a moderately broad and deep sinus. It originates exactly at the apex as 
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@ narrow and deep impression, but increases in width rather rapidly towards the 
front. There are four distinct ribs within the sinus. The lateral borders of the 
sinus are sharply marked. 

The sculpture of the lateral parts consists of single, regular ribs, which are 
rounded above and occur, to the number of twelve to fifteen, on either side of the 
sinus. The ribs and the intercostal depressions are of equal width. The area, 
though very imperfectly preserved, seems to have been very low. 

I should certainly not have ventured on a doubtful identification of this 
specimen with Spirjfer Strangwayst without the figures and descriptions of that 
species given by Trautschold and L.v. Léczy. In such of its characters as are 
accessible to observation my ventral valve so strongly recalls the Chinese shells, 
illustrated by L. v. Léczy, that I am not prepared to offer any suggestion as to 
their identity other than the above. The only difference consists in the more 
highly vaulted, longitudinal profile of the majority of Léczy’s examples. In this’ 
respect my specimen agrees more closely with the Russian shell illustrated by 
Trautschold. 

Another species which bears a marked affinity to the present one is 
Sp. carnicus, Schellwien (Die Fauna des Karnischen Fusulinen Kalkes I. Th., 
Palxontographica, 39 Bd., p. 45, Taf. IV, figs. 1—5). I have been able to ascertain 
this affinity by comparing my Himalayan specimens with some of Schellwien’s type- 
specimens from the upper carboniferous Fusulina limestone of the Garnitzenhéhe in 
Carinthia. The only differences I can observe between them are the arrangement of 
ribs within the sinus—which is, however, not regular in all the Alpine examples,—and 
the slightly less coarse character of the lateral ribs in my Himalayan type-specimen. 
In the pattern of its sculpture the latter chiefly agrees with Sp. carnicus in the deve- 
lopment of straight, only slightly diverging ribs and the total absence of wavy costes, 
such as are seen in Sp. convolutus, Phill. Its ornamentation is much more delicate 
than in Sp. trigonalis, Mart. 

Locality and geological position: number of specimens examined. —Flagey 
limestone (8a, Griesbach): 4, (Coll. Hayden and Krafft.) 


SrrEIrER CuRnzon!, nov. sp., Pl. VII, figs. 2—6. 


1899. Syringothyris cuspidata, Diener, (non Martin). Anthracolithio fossils of Kashmir and Spiti, Paleont. 
Ind, ser. XV, Himalayan Foss., vol. I, pt. 2, p. 76, Pl. IV, figs. 9, 10. 
1900. Syringothyris cf. cuspidate et 8. of. distans, Hayden. General Report, Geol. Surv. of India, 1899- 


1900, p 48 

- When describing the Brachiopoda which had been collected in the Kuling 
series of Spiti by Stoliczka, I erroneously believed that two specimens—a ventral and a 
dorsal valve—which, however, did not belong to the same individual, were referable 
to the common mountain limestone species Syringothyrts cuspidata, Mart. Buta 
subsequent examination of a series of specimens, collected by Hayden and Krafft, 
has led me to infer that I was not correct in placing them among the genus (or 
sub-genus) Syringothyris, Winchell. In 1899 the scarcity of my materials available 
for examination precluded any attempt to make out the internal characters of the 

U2 
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ventral valve. My uncertainty as to the internal arrangement of the present species 
has been recently removed by Krafft’s and Hayden’s fortunate discovery of a large 
number of specimens, three of which have been sacrificed tor the study of their 
internal characters. 

The following results have been obtained :— 

From the inner walls of the deltidial fissure two dental plates or septa originate, 
and strongly diverge towards the posterior margin of the ventral valve. They are 
confined to the apical region, and are extremely thickened in the vi¢inity of the 
beak, where they form one compact shelly mass together with the outer walls of 
the shell. As they approach the inner part of the apical region they gradually 
diminish in strength (figs. 5 a—b). In one of my examples (fig. 5) they nearly 
touch the bottom of the valve, whereas in a second one they only reach for — 
a short distance towards the posterior margin of the valve (fig. 6). A transverse 
‘plate or a tubular process has not been observed in any of my three specimens. 
That the absence of such characters of generic or sub-generic importance in three 
specimens is only accidental, cannot be supposed, especially if the excellent preser- 
vation of the dental lamelle is taken into consideration. Thus ve must necessarily 
come to the conclusion that the present species is no Syringothyris, the distinctive 
features of which are entirely missing, but a true Sptrifer of the group of aperturatt. 
- his conclusion is corroborated by the fact that the structure of the shell is 
distinctly fibrous, not punctate. It has been demonstrated by Meek (Proceed. Acad. 
of Nat. Sciences, Philadelphia, vol. IX, 2 ser. 1865, p. 275) that all species of 
Syringothyris with a transverse plate and split tube are provided with very delicate 
pores, which impart a “ patchy” punctation to their shell substance. Although 
this punctation is easily destroyed on account of the very small size of the single 
pores, its absence in so large a series of specimens as have been available to me for 
examination cannot be explained by their accidental state of preservation only, in 
several examples the surface of the shell, which had been cleared from the matrix, 
being perfectly fresh and not injured by weathering. 

Thus Hayden and I have probably been in error in identifying the present 
species with the European Syringothyris cuspidata, Mart., as it is neither charac- 
terized by a punctate shell-structure, nor by the presence of a transverse plate and 
tubiform process in its ventral valve, It must consequently be classed among the 
genus Spirifer, and receive ja new eeeoounae, for ac the name of Curzon is 
proposed. 

Although the external features of the species have been described in the second 
part of the present volume, much new information has been added by the examina- 
tion of the large series of specimens collected by Hayden and A. v. Krafft. 

Ventral and dorsal valves are always found separated. I have not met with a 
single complete specimen in which the two valves were attached to each other. 
Both valves are extremely variable in shape and dimensions. Specimens of so large 
size as those which have been illustrated in my above-quoted memoir are quite an 
exception. The ventral valve is very variable in its curve and in the width of its 
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area, Examples with the shapes of a true Cyrtina or Syringothyrts are found mixed 
together with specimens in which the area is barely higher than in many species of 
Spirifer belonging to the group of aperturati. The acute apex is not always erect as 
in the specimen collected by Stoliczka, which has been erroneously identified with - 
S. cuspidata, but slightly incurved, as in Sp. audaculus, Conr. In the majority 
of specimens the area is more or less distinctly concave, but in exceptional shapes it 
is perfectly flat and perpendicularly elevated above the straight hinge-line. The 
_ triangular fissure is of very variable width and height. In some individuals its height 

is more than twice as great as its breadth, whereas in others it is but little greater. 
The sinus is always regularly rounded at the bottom, and devoid of any radiating sculp- 
ture. Its lateral borders are sharply rounded. The lateral parts are ornamented with 
a variable number of single, straight, radiating ribs with rounded tops, and necenns 
gradually obsolete in the vicinity of the wings. 

The smaller valve, which has been illustrated on Pl. IV, fig. 10, of the second 
part of the present volume, does not represent the typical form of the species. It is 
much more strongly convex than the majority of specimens, which are but little 
curved in either direction. On the other hand, the mesial fold is, as a rule, more 
considerably elevated above the general convexity of the valve. Specimens with 
subelliptical outlines are rare. In the majority of my examples the lateral margins 
form a convex curve to within a short distance from the cardinal angles, where they 
are prolonged with acute terminations. By this feature they are externally distin- 
guishable from 9S. cusptdata. 

An external feature of distinction, which j is yet more conspicuous, is the presence 
of concentric lamin intersecting the radial sculpture. The specimen represented 
by the dorsal valve from Stoliczka’s collection was an internal cast, on which no 
traces of a concentric ornamentation were indicated. In my present materials the 
development of lamellose concentric striz is also very variously developed. It is 
well exhibited in the small specimen, illustrated on Pl. VII, fig. 3, where as it is 
barely at all observable in the example illustrated in fig. 4. In the majority of my 
specimens this concentric ornamentation had been greatly injured or destroyed by 
weathering. 

Locality and geological position : number of specimens examined.—F laggy lime- 
stone (8a, Griesbach) and shales and limestones of the following horizon (c, Hayden), 
north-west of Muth: 42. (Coll. Hayden and Krafft.) 

Remarks.—Spirifer Curzont belongs to a group of the “ aperturati ”” which ex- 
hibits a rather ancient aspect. We are more accustomed to meet with similar forms 
in beds of devonian than of carboniferous age. Sp. Marcyi, Hall, Sp. légus, Owen, 
Sp. audaculus, Conr., from the Hamilton group, and Sp. arctisegmentus, Hall, from 
the Helderberg group of the devonian system, are typical representatives of this section 
of Spiriferide, which are most numerously developed in devonian strata but become 
already scarce in beds of lower carboniferous age. A Himalayan species of upper 
carboniferous age which appears to me closely allied to the present one is Sp. 
Lydekkeri, Diener (part 2 of this vol., p. 72, Pl. ITI, figs. 1—4), from the Zewdn 
beds of Kashmir. 
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Although there is no doubt as to their being specifically distinct, they agree in 
the majority of their essential features, especially so in their outlines and sculpture. 
The lamellose character of the concentric ornamentation is, however, much more 
clearly developed in Sp. Lydekkeri, thus recalling particularly the Australian 
Sp. Clarkei, de Koninck (Recherches sur les foss. paléozoiques de la Nouvelle Galles 
du Sud, p. 236, Pi. XIIT, fig. 2). _ a 

An upper carboniferous species which bears the most intimate relationship to 
the present one will be described by Tschernyschew as Sp. tastubensis, nov. sp. 
The illustrations of this Russian species from the Schwagerina limestone of the 
Ural Mounts on Pl. IX, figs. 1—8, of Tschernyschew’'s monograph show no other 
difference from my Himalayan examples than a little more strongly transverse out- 
line and a less deeply impressed sinus. Otherwise they agree so perfectly, even in 
the presence of a delicate, concentric ornamentation, that the question may be 
raised whether Sp. Curzoné ought not rather to be considered merely as a variety of 
Sp. tastubensis than as an independent species. This question can, however, be 
decided only with Tschernyschew’s type-specimens of his Russian species at hand 
for comparison. 

A species of permocarboniferous age to which the present one might also be 
compared is, perhaps, Sp. Bistritze, Schellwien (Abhandl. K. K. Geol. Reichs- 
Anst. XVI, Taf. XII, figs. 8—7), from the Trogkofelschichten of Carniola. This 
Alpine species is probably a true Spirifer notwithstanding its external similarity to 
Syringothyris, none of the internal characters of the latter genus having been 
discovered by Schellwien in his Carnian examples. | 

In my memoir on the anthracolithic fossils of Kashmir and Spiti I have been 
led to suppose that Stoliczka’s specimens had been collected from a lower carboni- 
ferous limestone, which in the Niti area occurs below the white quartzite of upper 
carboniferous age. In this supposition, however, I have been mistaken. From 
Hayden’s recent survey of Spiti we know that the lowest bed exposed in the section 
of Kuling is the white quartzite, and I am quite disposed to concur with Mr. Hayden 
that S8toliczka’s specimens have been collected in the limestone (8a, Griesbach), and 
that the inference of the lower carboniferous age is therefore not justified. 


SPIBIFER sp. ind. ex aff. 8. Cugzoni, Diener, Pl. VII, fig. 7. 


This species is probably very closely allied to Sptrifer Curzoni, but my materials 
are too scanty to allow anything to be asserted more positively, the species being re- 
presented only by a single, though fairly well-preserved, dorsal valve. 

_ In its outlines it agrees exactly with Sv. Curzont, but in its sculpture it is 
distinguished by some peculiarities which forbid a specific identification. The lateral 
ribs are smaller in number, more robust and prominent, and the elevated mesial fold 
is not smooth, but ornamented by a few ribs of equal strength. 

I know of no other species which could be more particularly compared with the 
present one than the devonian Spérifer désjunctus var. sulcifer, Hall (Introduction 
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to the study of the genera of palseozoic Brachiopoda, Paleontology of New York, 
vol. VIII, Pt. 2, Pl. XXX, fig. 16), and its allies. In the present specimen a sulcus 
is likewise noticed corresponding to the median line of the plicated dorsal fold. 
Locality and geological position: number of specimens examined.—Flaggy 
limestone (8a, Griesbach), north-west of Muth: 1. (Coll. Hayden and Krafft.) 


SPIRIFER (AMBOCG@LIA ?) sp. ind. aff. FusIFoRMI, Phill., Pl. VII, fig. 12. 


Among the fossil materials collected by Hayden and A. v. Krafft there is a 
single, but nearly complete, specimen of a smooth Spirifer of transverse outline, with 
unequal convex valves. 

The specimen is nearly twice as broad as long. The hinge-line is shorter than 
the greatest width of the shell. Its cardinal angles are slightly rounded. 

The ventral valve is strongly inflated and provided witha thick, but little pro- 
minent beak. As it has been partly injured by weathering, the details of its outlines. 
cannot be made out with full certainty. The beak bears on its dorsal side an extremely 
small triangular area, which is reduced to two narrow, flattened strips along the 
hinge-line. It is not separated distinctly from the remainder of the valve, but 
gradually passes into the lateral portions of the apical region with regularly rounded 
ridges. A very shallow and narrow sinus extends from the extremity of the beak to 
the front-margin. | | 

The dorsal valve is considerably less deep than the oppositeone. An indistinctly 
defined mesial fold is restricted to the vicinity of the apical region. 

The surface is perfectly smooth. My specimen being a cast, devoid of shell 
substance, nothing can be stated regarding the structure of the latter. 

The measurements of the present specimen are as follows :— 


Entire length of theshell  .. ° ‘ ° ‘ - 10 mm. 
” breadth 9 «99° ® ® e e e - 17 99 
Length of the dorsal valve ‘ ° ° ; - 9 ,, 


Thickness of both valves ‘ ° ° ‘ . e “T" x 

Locality and geological position : number of specimens examined.—Flaggy lime- 
stone (8a, Griesbach), three feet above base, north-west of Muth: 1. (Coll. Krafft.) 

Remarks.—-The only species to which the present one might be compared is 
Spirifer fusiformis, Phill. Phillips’ type-specimen, as figured by Davidson (Monogr. 
British Carbon. Brachiopoda, Pl. XII, fig. 15) agrees with my Himalayan example 
in the transverse shape, the smooth surface and the unequal convexity of the valves. 
It differs, however, in the following characters: the British species is more strongly 
fusiform, the median fold of its dorsal valve is more distinctly marked, its hinge- 
line corresponds to the greatest width of the shell and terminates in acute cardinal 
angles. Thus an identification of the two species is impossible. 

The reference of Sp. fustformis and of the present species to the genus or 
sub-genus Ambocelia, Hall (XIII, Report, New York State Cab. Nat. Hist., p. 71), 
is questionable, as we are without conclusive evidence of the nature of the interior 
in both fossils. The external similarity with dmb. Telleri, Schellwien (Die Fauna 
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der Trogkofelschichten in den Karnischen Alpen und den Karawanken, Abhandl. 
K. K. Geol. Reichs-Anst. XVI, p. 90, Taf. XIV, figs. 1—3), however, speaks 
strongly in favour of their appurtenance to Amboceelia. 


MARTINIOPSIS cf. SUBPENTAGONALIS, Waagen, Pl. VII, fig. 11. 


1882. Martiniopsis subpentagonalis, Waagen. Salt Range Fors. Palswont. Indica, ser. XIII, vol. I, Pro- 
ductus Limestone Poss., p. 527, Pl. XLII, figs. ¥, 10, Pl. XLITI, fig. 1. 

1900. Martiniopsie subpentagonalis, Enderle. Ueber cine anthracolithieche Fauna von Balia Maaden in 
Kleinasien, Beitrige zur Geol. u. Paleont. Ocsterr.-Cngarns, ete, XITTI, p. 84, Taf. VII, fig. 10. 

Among the materials collected in the flaggy limestone south-east of Muth by 
A. v. Krafft there is a fragmentary ventral valve of a smooth Spirtfer which exhibits 
the internal arrangement peculiar to Waagen’s genus (or sub-genus) Martiniopsis. 
Two strongly developed dental plates distinctly show through the transparent shell 
from the apex to one-third of the length of the ventral valve. This character, which 
is combined witha clearly marked, though very delicate punctation, of the shell, 
allows the present specimen to be assigned to Martintopsia. 

In its general shape my specimen agrees with Martiniopsis subpentagonalis, 
Waag., from the lowest division of the Productus limestone (Amb beds). The ventral 
valve, which alone is available for examination, is moderately and very regularly 
curved. Although this valve is somewhat flattened along its middle portion, a sinus 
is entirely absent. The beak is high, prominent and moderately incurved. The 
area is marked off indistinctly from the remainder of the shell by low and rounded 
ridges. It is interrupted in the middle by a high and comparatively narrow 
triangular fissure. Iam not able to state whether a pseudodeltidium was present 
or not. : 

My specimen is too incomplete to allow a de‘inite identification. It is with all 
reserve that I venture to quote it under a specific denomination. It will at any rate 
tend to show the existence of the sub-genus Martimiopstes in the anthracolithic rocks 
of Spiti. 


RHYNCHONELLA CONFINENSIS, Schellwien, Pl. VII, fig. 9. 


1862. Rhynchonella angulata (P) Val. v. Moller. Geol. and palsontul. researches in the Ural Mts. (in 
Russian), Gornoj Journal, vol. IV, Pl. VII, fig. 3. | | 
1892. Rhynchonelia confinensis, Sehellwien. Die Fauna des Karnischer Fusulinen Kalkes, I Th., Paleonto- 
graphica, XXAIX, p. 54, Taf. VIII, figs. 11, 12. 
1900. Rhynchonella conjfinensie, Schellwien. Die Fauna der Trogkofelechichten in den Karnischen Alpen 
und den Karawanken, Abhandl. K. K. Geol. Reichs-Anst. XVI, Heft. 1, p. 93, Taf. XIV, figs. 8—10. 
This is perhaps the most remarkable species of Rhynchonella, and is easily dis- 
tinguished from all congeneric forms by its laterally compressed shape. A ventral 
valve of this species in a state of good preservation has been found among the fossil 
materials collected by Dr. v. Krafft in the limestone north-west of Muth, 200 feet 
above its base. | | | 7 | 
My specimen distinctly exhibits the laterally compressed and emarginated out- 
lines peculiar to the Alpine shells. In the longitudinal direction it is more strongly 


——s a 
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‘and regularly curved than the ventral valve which has been figured by Schellwien. 
The beak is moderately produced, strongly compressed and incurved. In the visceral 
region a deep and narrow sinus originates, which extends to the front. It is rounded 
at the bottom and perfectly smooth, not provided with secondary ribs as in Rhyncho- 
nella angulata, L. From the two rounded ribs which border the mesial sinus 
the lateral parts of the valve slope abruptly on either side. - Three broad ribs occupy 
each side of the lateral portions, which are deeply serrated along their margins. The 
front margin has not been preserved in my specimen, but there is reason to suppcse 
that the extremity of the sinus was tongue-shaped and strongly geniculated. 

Although this species has only been met with ina single ventral valve, its 
characters are seen at once clear and distinct, the laterally compressed shape and the 
peculiar sort of ribbing rendering it a very conspicuous fossil. From Rhynchonella 
angulata of lower carboniferous age it is easily distinguished by its smooth sinus and 
rounded ribs. 

Locality and geological position: number of specimens examined.—Flageg 
limestone (8a, Griesbach), north-west of Muth: 1. (Coll. Krafft.) 


RHYNCHONELLA cf. Wrnnzr, Waagen, Pl. VII, fig. 10. 


1882. Rhynchonella Wynnei, Waagen. Salt Range Fossils, Paleeontologia Indica, ser. XIII, vol. I, Pro- 
duotus Limest. Foas., p. 482, Pl. XXXIV, fig. 4. 

1900. Rhynchonella Wynnei, Schellwien. Die Fauna der Trogkofelschichten in den Karnische Alpen und 
den Karawanken, Abhandl. K. K. Geol. Reichs-Anst. XVI, p. 94, Taf. XIV, figs. 11—13, 


The genus Rhynchonella is rather numerously represented among the fossil 
materials which have been collected by A. v. Krafft in the limestone (8a, Gries- 
bach) of Muth. Most of the specimens, however, are fragmentary. There is only 
one specimen which appears to be sufficiently well preserved to allow a specific 
identification. It is most nearly allied to some of the Alpine examples which have 
been united with Rhynchonella Wynnei, Waag., by Schellwien, but differ remarkably 
from Waagen’s type- oe of the Salt Range species by their less globular 
shape. 
| * Waagen’ ’s type-specimen from Kalabaégh is provided with extremely inflated 

valves of nearly equal length, width and thickness, recalling in their globular out- 
lines Rhynchopora geinitziana, Vern. My specimen is almost twice as long and 
broad as it is thick, but, apart from this difference in the inflation of. the valves, 
agrees Closely with the Salt Range species in its other characters, especially in the 
arrangement of the mesial fold and sinus, and in its sculpture, The differences 
existing between my Himalayan specimen and the common Rhynchonella pleurodon, 
Phill., are the same which induced Waagen to propose a proper specific denomina- 
tion for his shell from the Salt Range Productus limestone.. The lateral parts of the 
ventral valve are less strongly developed, the median fold of the dorsal valve is less 
prominent and provided with a smaller number of angular ribs, and the sinus is less 
deeply impressed, There are, however, only four ribs in the median fold of the 
dorsal valve, and seven in’ each of the comparatively narrow lateral parts, The ribs 
within the sinus and the dorsal fold are-more strongly developed than those on the 
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lateral parts of both valves. The ribs are angular and originate near the apex. By 
this character and by the greater number of ribs, my Himalayan specimen is at once 
distinguished from Bh. sosiensis, Gemm., and its allies, 

The shell substance has been partly preserved. It is fibrous and not punc- 
tate. ‘Thus the specimen cannot belong to the genus Rhynchopora, notwithstanding 
its external similarity with Rhynchopora Ntkitens, Tschern., and Rh. variabilés, 


Stuckenberg. 
The measurements of my specimen are as follows :— 
Entire length c 14 = mm. 
ss br ead th of the shell e @ e e e e e cL 1 4, - 
Length of the dorsal valve. ° ° . : ° - 125 ,, 


Thickness of both valves : : ‘ ‘ , : ‘ 8 5, 

Locality and geological position: number of specimens examined.— Dark, 
flaggy limestone (8a, Griesbach), north-west of Muth: 1. (Coll. Krafft.) 

Remarks.—A direct identification with Rhynchonella Wynnei, Waagen, is not 
advisable, in view of the comparatively flat shape of my Himalayan specimen. On 
the other hand it must not be overlooked that Waagen’s diagnosis of his Salt 
Range species was based on a single specimen only. The larger number of examples 
which have been collected in the permocarboniferous rocks of Carniola by Schell- 
wien, convey a clearer idea of the variability of the species. Among the specimens 
illustrated in Schellwien’s memoir there is one (fig. 13). which in its shape more 
nearly approaches my Himalayan example than Waagen’s type-specimen. If the 
globular shape were not to be considered a character of specific importance in 
Rh. Wynnei, the present specimen might be safely identified with Waagen’s Salt 
Range species. 


CaMAROPHORIA nov. sp. ind. (aff. acumINaTa, Gemm, ?), Pl. VII, fig. 21. 


A single, partly injured, but almost complete, example of a small Camarophoria 
has been met with in the Fenestella beds of the Losar Valley. It certainly belongs 
to a new species, but, not wishing to burden nomenclature with a new name based 
on such insufficient materials, I prefer to quote it as sp. ind. with reference to 
Camarophoria acuminata, Gemmellaro (La fauna dei caleari con Fusulina della 
Valle del F. Sosio, Fasc. IV, pt. 1, p. 265, Tav. XXVII, figs. 8—13), which is 
_ probably among its nearest allies. 

My specimen.is of pentagonal shape, equal length and breadth, and perfectly 
symmetrical. It agrees with C .acuminata in the strongly attenuated character of the 
apical region, in the very little prominent mesial lobe of the dorsal valve, and in the 
absence of a false area. It differs, however, from this species and from the nearly 
allied C. Humbletonensis, Howse, by the small inflation of its valves, by its shallow 
frontal wave, by the development of a low depression along the median line of the 
dorsal valve—recalling some triassic species.of Re!zia—and by its ornamentation. . 

Three. ribs occupy the surface of the median sinus and five that of the corre- 
—s median fold. Six.to seven ribs are counted on-each of the lateral. parts. 
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All the ribs originate in the amall and pointed beak. Thus no portion of the surface 
of the shell is left smooth as in C. acuminata, or in the congeneric ‘species from the 
Belgian and British mountain limestone, in which the ribs generally commence at 
about the middle of the shell. 

_ ° Of the internal arrangement the two dental platos i in the ventral valve and the 
septum, which supports the spatula-shaped process in the dorsal valve, can be dise 
tinctly seen in my specimen. 

The measurements of my specimen are as follows :— 


e ] - : 
33 3 
Length of the dorsal valve ; : ‘ ‘ ‘ : i Re oy 
Thickness of both valves . ; ; : : : ‘ . 2 & 


Locality and geological position: number of specimens examined.— Fenestella 
shales, Losar Nullah: 1. (Coll. Hayden and Krafft.) 
_ Remarks.—This is the only species of Camarophoria known to me in which 
a flat shape is united with an ornamentation covering the entire surface of the shell. 
Among the congeneric species from the upper carboniferous rocks of the Eastern 
Alps and of Russia there is none which could lay claim to closer comparison. 


CAMAROPHORIA sp. ind. 


Among my fossil materials from the Fenestella shales of Po there are numerous 
casts of a moderately large Camarophoria which in its general characters recalls 
C. Purdon, Dav., or C. alpina, Schellw., but is distinguished from both species by 
the presence of more numerous ribs, which cover the entire surface of the shell. All 
my examples are so strongly crushed and deformed that they are absolutely unfit for 
- specific determination. 

I should not have mentioned these poorly preserved casts were it not for the fact 
that casts perfectly identicalin shape have been noticed by myself in sericitic slates 
and quartz sandstonesf rom the Ladakh Valley, which had been collected by Lydekker. 

In my memoir on the anthracolithic fossils of Kashmir and Spiti I have 
alluded to the presence of badly preserved Rhynchonellide in the sericitic shales of 
the Ladakh Valley, which I believed to be probably equivalents of the Zew4n or 
Barus beds of upper-carboniferous age. In one of my casts from the Fenestella 
shales of Po the strong dental plates of Camarophoria are visible. A subsequent 
examination of similar casts in a slab of rock from the Ladakh Valley leads me to 
suppose that the species from the Fenestella beds of Po and from the sericitic slates 
of the Ladakh Valley are nn identical. 


BRYOZOA. 


: There is no more difficult group among the fossils from the anthracolithic 
series. of Spiti than the Bryozoa. Their exact determination is rendered almost 
x2 


ee 
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impossible by their imperfect state of préservation: Jn’ the Fenestella beds of Po 
and of the Losar Nullah remains of Bryozoa abouhd, but they are usually found in 
the condition of strongly weathered casts only, or of impressions left by the removal 
and decay of the polyzoarium. With the single exception of Protoretepora ampia, 
Lonsd., I have not succeeded in: finding out one single specimen, from which in- 
formation concerning the nature of the cells on the poriferous side could be gathered. 
Very little reliance, however, can be placed on the. general appearance of my 
examples of  Fenestella, the external features of the species apparently running into 
one another in a.most perplexing manner. 

To this another fact is added which renders the specific determination of Fenes- 
telle exceedingly difficult. This is the very narrow interpretation of species which 
has been introduced by Struckenberg in his monograplt on the Anthozoa and Bryo- 
zoa of the carboniferous rocks of the Ural and*Timan (Mém. Com. géol. St. Péters- 
bourg, 1395, vol. X, No. 3). This interpretation of species, which hasbeen based on 
very rich and well-preserved materials, peremptorily forbids any attempt of a specific 
determination, if one has to do with imperfect examples only. 

In the absence of reliable characters for an exact determination of my materials 
of Fenestelle I deemed it preferable to content myself with signalizing the presence 
of such forms among them as are most probably identical with species from the 
ZewAn or Barus beds of Kashmir. — 


FENESTELLA sp. ind. aff. PLEBETA, M’Coy. 


1889. Fenestella sp. ind. aff. fossula, Diener. Anthracolithic Fossils of Kashmir and S8piti, Palwontologia 
Indica, ser. XV, Himalayan Foss, vol. I, pt. 2, p. 83, Pl. VII, fig. 8; Pl. VIII, fig. 4, 
1899. Fenestella sp. ind. aff. internata, Diener. Ibidem, p. 84, Pl. VII, fig.9; Pl. VIII, fig. 3. 


These two forms of Fenestella which have been quoted by myself from the 
Zew4n beds of Kashmir are very numerously represented among my materials from 
the Fenestella shales of Po in Spiti. They are externally characterized by a 
densely retiform appearance, by rarely dichotomising branches, and by the regular 
arrangement of the delicate, slender dissepiments and interstices, enclosing rectan- 
gular fenestrules, bordered by nearly straight bars. 

Among my materials from Kashmir the distinction of two forms seemed possible 
to me, the second differing from the first-quoted in being of a larger habit. I can 
no longer maintain this view in the face of my materials from the Fenestella shales of 
Po, having before me specimens in which the characters of the two forms actually 
run into one another. The number of meshes or fenestrules which may be counted 
within the space of 5 mm. is so variable in different parts of the same polyzoarium 
that no specific distinction can be based on this feature. This number of meshes 
varies from 3 to 10 in the direction of the extension of the branches, and from 5 to 
14, in the transverse direction. 

The appurtenance of the present species to the genus Fenestella is pretty certain, 
traces of a median keel having been occasionally noticed in the hollow spaces. 
left in casts of the poriferous side by the impression of the branches. | 
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In my memoir on the anthracolithic fossils of Kashmir and Spiti I have compared 
this species to two Australian ones—/’. fossula, Lonsd., and F. internata, Lonad., as 
their nearest allies. My knowledge of the species is, however, too incomplete to decide 
whether some European and American species of carboniferous age, especially F. ple- 
beta, M’Coy, and F. perelegans, Meek, might not be more nearly allied. It is especially 
the common mountain limestone species Fenestella plebeta, M‘Coy (Synopsis of the 
characters of the carboniferous fossils of Ireland, 1844, p. 203, pl. X XIX, fig. 3), which 
in its external characters—fan-shaped, flat colony, rectangular fenestrules, which are 
twice or three times longer than broad, thin and regular dissepiments, longitudinally 
striated non-poriferous side of the branches—very closely resembles some of my 
Himalayan specimens. A constant difference exists, however, in the more slender: 
shape of the interstices of the Himalayan species, being only one-half to one-third as 
broad as the fenestrules, whereas interstices and fenestrules are of equal width in F. 
plebeta, A similar remark also applies to the differences between the present species 
and F. wperelegans, Meek (Paleontology of Eastern. Nebraska, Final Report 
upon the U. 8. geol. surv.of Nebraska, by Meek and Hayden, p. 153, Pl. VII, 
fig, 3). 

Waagen united Fenestella fossula, Lonsd., F. veneris, Fisch., and F. jabiensis, 
Waag. et Pichl., in a group of forms which he considered to be distinct from all the 
other congeneric species “‘ by the circumstance that the two faces of the colony 
have very different aspects, on the poriferous side the fenestrules appearing more or 
less rectangular, while on the other side they appear oval or nearly circular.’”! 
Etheridge, in his description of F. fossula and of the very nearly allied F. internata 
(Paleontology of Queensland and New Guinea, p. 217), does not allude to this 
character, to which a special importance has been attributed by Waagen, but quotes 
F. jabiensis among the species which he believes to be most nearly allied to his 
Australian types. If Waagen’s statement concerning the different aspect of the two 
faces in F. fossula and in F. internata is correct, my Himalayan species could not 
be included in the same group with them, because in this peculiarity it certainly does 
not agree with F. jabiensis. I consequently deemed it preferable to quote the 
present species as sp. ind. aff. plebeia, M‘Coy, because its relationship to this European 
species appears to be more clearly established. 

The propriety of referring to Fenestella plebeta a species which had been previ- 
ously compared to F. fossula might perhaps be questioned in the face of Etheridge’s 
statement that “the general appearance of F. fossula is quite different to that of 
Ff. plebeta,” that “there is a total absence of the erect, rigid and wiry appearance so 
common to F, plebeia.’’ In reality I think the two species to be very similar in their 
external shape, so far, at least, as I am able to judge from Etheridge’s illustrations. 
There certainly exist differences between them as well as between F. plebeia and my 
Himalayan species, but they cannot be considered as very remarkable. 

Locality and geological position—Common in the Fenestella shales of Po and 
of the Losar Nullah. (Coll. Hayden and Krafft.) | 


1 W. Waagen, Salt Range Fossils, Palaont. Indica, ser. XIII, vol. 1, Productus Limestone Foss., p. 779. 


158 HIMALAYAN FOSSILS. 


PROTORETEPORA AMPLA, Lonsdale. 


1877, Fenestetla ampla, Lonsdale, i in Darwin’s Geological Observations on volcanic Islands, ete., p. 163. 
1899. Protoretepora ampla, Diener. Anthracolithic fossils of Kushmir and Spiti, Palwont. Indica, ser. Xx, 
Himalayan Fossils, vol. I, pt. 2, p.85, Pl. VII, fig. 10; Pl. VIII, figs. 1, 2. 


For a complete list of synonyms the latter memoir may be consulted. 

In the materials from the Fenestella beds of the Losar Nullah this species is 
represented by a sufficiently well-preserved example to warrant a certain identifica- 
tion. It is a cast of the poriferous side of the colony, with some fragments of the 
polyzoarium left undestroyed. It recalls the specimen which has been illustrated 
on Pl. VII, fig. 10, of. my above-quoted memoir. 

In all its characters this example agrees perfectly with my type-specimens from 
the Zew4n beds of Kashmir, which had been collected by Lydekker. 

Locality and geological position: number of specimens examined.—Fenes- 
tella beds, Losar Nullah: 1. (Coll. Hayden and Krafft.) 


B. FOSSILS FROM THE UPPER DIVISION OF THE ANTHRACOLITHIC 
SYSTEM. 


[ ABOVE THE GREAT UNCONFORMITY—PERMIAN SANDSTONES AND BLACK 
. KULING SHALES. | | 


-AMMONOIDEA. 


XENASPIS of. CARBONARIA, Waagen, Pl. VI, figs. 1—4. 
1899. Xenodiscus carbonarius, Hayden. General Report, Geol. Surv. of India, 1898-1899, p. 48. 


Among the fossils collected by Hayden in the Kuling shales near Danksa E. G. 
is a large number of fragments and casts of ammonites which have been attributed 
to this Salt Range species by their discoverer. On the whole this determination 
cannot be far wrong and accords pretty well with the figures and description given 
by Waagen of his type-specimens from the Salt Range. Productus limestone. The 
materials are, however, I am sorry to say, too scanty to permit an absolutely decided 
identification. 

The examination of the casts and fragments collected by Hayden and attributed 
to Xenaspis has, unfortunately, failed to discover the most remarkable character of 
the genus, namely the length of the body-chamber. None of the numerous frag- 
ments, which consist of remnants of the body-chamber only, amount to more than 
one-third of a volution. | 

As I have fully exposed my view as to the generic importance of the length of 
the body-chamber in the description of Xen. carbonaria from the permian lime- 
stone crag of Chitichun No. I in the first chapter of the present memoir, it will not 
be necessary to repeat what has been already written. 
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As the length of the body-chamber cannot be made out from the materials at 
hand, their determination must be based on characters of minor importance, 

The fragments and casts available for examination are all of small size, none of 
the body-chamher whorls exceeding a height of 10 mm. The general shape of the 
shell is disciform, with numerous slowly-increasing volutions, which overlap each 
other but very slightly. The umbilicus is proportionally large and shallow, its 
diameter considerably exceeding the height of the last volution. The transverse 
section is more oval than cordiform or lanceolate. The largest transverse diameter is 
situated in the lower third of the height of the lateral parts. The latter are flatly 
and quite regularly arched, and gradually pass into the broadly rounded siphonal 
area. Neither marginal nor umbilical edges exist, but the distinctly developed 
and steeply inclined umbilical wall unites with the lateral parts in a strongly bent 
curve. 

The sculpture, although subject to considerable variation, is very simple, The 
‘casts are either smooth or covered with numerous falciform stris of growth, or 
they exhibit a rather irregular ornamentation, consisting of low and narrow trans- 
verse folds. ‘This ornamentation is confined to the outer volution only. 

The measurements of two specimens are as follows :— 


Diameter of the shell . ‘ : : ; - 18 mam. 22 mm. 
» umbilicus . ° . . . %5b 45 9 

Height of the last volution . . . ° - 6 5; 75 ,, 

Thickness 9 2 a9 ° ° 4 99 = 


Sutures.—In one single aia seialilias of the proximal end of the body- 
chamber and four air-chambers, the sutural line has been partly preserved. The 
siphonal area having been slightly injured, I have not succeeded in developing the 
siphonal lobe. ‘There is the normal number of principal lobes present, #.e., two 
lateral lobes and one external and two lateral saddles. The vertical projection of the 
periphery of the penultimate whorl touches the apex of the lateral saddle in the 
last volution. 

‘he external or siphonal, and the principal lateral, saddles are «of equal height 
and breadth. ‘The second lateral lobe is much shorter than. the principal one. The 
second lateral saddle terminates at the umbilical suture and is followed by a sharply 
incised depression and by a short internal saddle which borders the deep and 
bicuspidate anti-siphonal lobe (funnel-lobe, Hyatt). The saddles are all provided 
with regularly rounded tops and parallel sides, and are shifted towards the umbilical 
part of the volution. 

To the naked eye the lateral lobes appear nearly goniatitic or faintly serrated, 
but by means of a lens denticulations in the ogival arch, which forms the base of the 
principal lateral lobe, can be made out distinctly. | 

Locality and geological position: number of specimens examined.—Kuling 
shales, south of Danksa E. G., summit of high hill on right side of Ratang river, 7 ; 
north-north-west of Danksa E. G., left bank of Raétang river, 11. (Coll. Hayden.) 

Remarks.—I have already pointed out that a direct identification of the frag- 
mentary specimens collected by Hayden, with Xenaspis carbonarta, Waag., rests on 
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rather unsafe ground, There is undoubtedly a striking similarity between them, 
although slight differences may be noticed, the importance of which, however, must 
not be overrated. 

The chief difference consists in the smaller size of the Himalayan specimens, A 
consequence of this difference in size is the more advanced development which the 
sculpture of the surface has reached in Waagen’s type-specimens from the Salt 

Range Productus limestone. 

As the length of the body-chamber is not accessible to observation in any of my 
Himalayan examples, it is impossible to decide, on the strength of this most import- 
ant character, whether they really ought to be placed in the genus Xenaspis or should 
preferably be attributed to either Ophiceras, Griesb., or Meekoceras (Gyronites), 
Waagen. ‘There is, however, no species of the two last-named genera to which the 
specimens in question bear such a striking similarity as they do to Xenaspis. car- 
bonaria, — | 

Among the species of Ophiceras, O. demissum may certainly put in a claim for 

-&@ closer comparison with the present form. ‘This species has been fully described 
in my memoir on the Cephalopoda of the lower Trias (Vol. II, pt. 1, p. 121, PI. 
XIV, figs. 1—7), Although they agree in| their general shape and involution, a 
few slight but constant differences between them can be noticed. In Ophiceras 
demissum the largest transverse diameter is situated a little above the umbilical 
margin and the shape of its transverse section is consequently less oval than in 
the present species, The sculpture in O. deméssum is more prominent, consisting 
of numerous delicate, narrow, falciform wrinkles, between which a few stronger 
ones are intercalated. A third difference exists in the arrangement of the sutural 
line, O, demtssum being provided with a distinct auxiliary lobe, which either forms 
a straight, denticulated line or a regularly rounded arch. Thus the development of 
the sutures seems to prove clearly that an dentification of Hayden’s permian species 
with Ophiceras demissum is not admissible. 

From all the species of Meekoceras (Gyronites) which have been described 
from the ceratite formation of the Salt Range by Waagen, the present species is 
easily distinguished by remarkable details in the characters of involution, sculpture 
and sutural line, 

It is to be regretted that the specimens collected by Hayden are too imperfect 
to allow a definite identification, although among all the forms with which they 
could be compared, Xenaspis carbonaria is certainly the nearest. 


CycLoLosus, Waagen. 


' In 1879 Waagen introduced the genus Cyclolobus, for the. accommodation of 
the famous ammonite which he had collected in the upper Productus limestone 


of Jabi and described as Phylloceras Oldhami in 1872, in the memoirs of the 
Geological Survey of India. In 1882 a species of rather doubtful systematic 
position wag placed, although with some reserve, in this genus by E. v. 
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“Mojsisovics (Die Cephalopoden der Mediterranen Triasprovinz, Abhandl. K. K. Geol. 
Reichs-Anst., Bd. X, p. 165). The propriety of classing this triassic species 
with Cyclolobus is indeed questionable. A true representative of Waagen’s 
genus, however, has been mentioned from the permian rocks of Timor by Rothpletz 
and described as Arcestes (Cyclolobus) persulcatus (Paleontographica, 39 Bd., p. 88, 
pl. IX, fig. 5). Each of the two species of the genus is at present represented by 
only a single specimen. 

A considerable number of representatives of the genus Cyclolobus has been 
collected by Hayden and A. v. Krafft in the uppermost division of the Kuling shales 
of Spiti. Most of the specimens were found as nuclei of concretions exactly 
like the fossils from the jurassic Spiti shales. Among the rich materials from the 
upper Kuling shales of Spiti four species can be distinguished, but the characters of 
none are entirely known to me. 

It is a well-known fact that in the family of Arcestide specific determinations 

are more difficult than in any other group of triassic and permian ammonites. For 
complete diagnosis of the species both chambered nuclei of inner volutions and full- 
grown individuals provided with their body-chambers must be available for examina- 
tion. This demand can be fulfilled only if very rich materials are at hand and if 
one is enabled to sacrifice freely a number of examples in order to develop their inner 
nuclei by gradually destroying the body-chamber. The Himalayan materials 
entrusted to me for description are too precious to allow this method of examination ; 
_ I must consequently abstain from an attempt to arrive at a satisfactory diagnosis 
of every species, and must leave their description to a certain extent incomplete. 
Nevertheless I hope that the distinction of four species among my Himalayan 
materials will be found to be correct, and that our knowledge of the generic charac- 
ters of Cyclolobus has been considerably advanced by the study of the sutures of 
C. Krafftt and of the body-chambers of C. insignis and C. Haydent. 

One of these four Himalayan species is very nearly allied to C. Oldhami, Waagen, 
and perhaps identical with this Salt Range form, although the imperfect state of 
preservation does not permit a decided identification. 

A second species is represented by one single, full-grown specimen, provided 
with its body-chamber and distinguished by numerous (five) contractions which are 
not restricted to the umbilical portion of the shell asin C. Oldhamé, but reach across 
the siphonal part in strongly backward-bent curves. Neither the inner volutions 
nor the sutures of this species, for which the name of C. énstgnis is introduced, are 
known to me. 

The third species is represented by inner volutions only. The absence of varices 
and the arrangement of the sutural line are distinctive characters of this species, for 
which I propose the name of its discoverer, Dr. A. v. Krafft. 

Of the fourth species, which in future will bear the name of Cyclolobus 
Haydeni, both nuclei of inner volutions and full-grown specimens with body- 
chambers are available for examination. The sutures, however, are but imperfectly 
known to me. The inner volutions of this species differ from those in C. Kraffte by 
the presence of varices, which occur to the maximum number of three in one volutian. 
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The body-chamber is smooth, without any contractions, differing in this respect 
entirely from C. Oldhami or C. imsignts. 

The specific distinction of C. insignis and C. Kraffté might perhaps be questioned, 
as the possibility of C. Kraffté being the nucleus of C. insignis cannot be denied with 
absolute certainty. There is, however, strong evidence against this view, which to me 
appears to rest on very unsafe ground. 

Besides these four species which I have been able to recognise among the 
Himalayan materials of Cyclolobus collected by Hayden and Krafft, a number of 
examples were met with which did not permit a specific determination. Specimens 
of this sort were collected in the black shales of the Kuling series at Kuling, Lilang, 
Gaichund and near the Ratang river. 

Some of my new Himalayan species of Cyclolobus, to which C. Walkert from 
the permian limestone crag of Chitichun No. I must be added, are, in the arrange- 
ment of their sutures, distinguished from the prototype of the genus, C. Oldhamé, 
Waagen, by a feature which, in the eyes of some paleontologists, (of my learned 
colleague A. Hyatt, for instance) might probably appear to be of generic, or at least 
sub-generic, importance. This peculiar feature consists in the ramification of the 
siphonal saddle, which by the development of outer branches: becomes more compli- 
cated than the remaining saddles, and thus makes an exception from the serial arrange- 
ment of the sutural elements. Now this serial arrangement of the sutures is one of 
the leading features in the family of Arcesttde. Thus there seems to be some reason 
for proposing a proper genus for the accommodation of those species of Cyclolobus 
which possess a siphonal saddle, differing from the other saddles by its more com- 
plicated ramification. 

Ido not, however, agree with this view. The close relationship of the 
Himalayan species of Cyclolobus to the permian C. Oldhami from the Salt Range is 
so obvious that the dissimilarities in the arrangement of the siphonal saddles are, in 
my opinion, of too little value to justify a generic separation. 

If the characters of distinction by which this group of forms differs from 
Cyclolobus Oldhami should be considered as of sub-generic importance, the sub-generic 
appellation of Krafftoceras is proposed for them. 


CycLotosus cf. OLDHAMI, Waagen, Pl. VI, fig. 6. 


1900. Cyclolobus of. Oldhams, Hayden. General Report, Geol. Surv. of India, 1899-1900, p. 190. 

The single specimen by which this species is represented in the Himalayan 
collection is too fragmentary to permit a specific identification with Cyclolobus 
Oldhami, Waagen (Salt Range Foss., Paleeont. Indica, ser. XIII, vol. I, Productus 
Limestone Fossils, p, 24, Pl. I, fig. 9), to which it is, at least, very nearly allied. The 
fragment is a water-worn cast, almost one-half of which has been broken away, the 
umbilicus, however, having been entirely left. The termination of the last whorl 
nearly coincides with the commencement of the body-chamber. 

In general shape, size, and involution the present fragment strongly recalls 
Cyclolobus Oldhams. It has compressed, lenticular whorls, which increase more 
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slowly than in any other species of Cyclolobus. C. Oldhami is the only hitherto 
known species of the genus, in which the involution of the whorls is so considerable 
that nearly two-thirds of the room within the last whorl is filled up by the preceding 
volution. In Waagen’s type-specimen of C. Oldhamé the height of the last volution 
from the umbilical suture is 55 mm., from the siphonal part of the penultimate whorl 
20 mm. only. In the present specimen the corresponding measurements are 48 to 19 
mm. This proportion is most nearly approached by C. persulcatus, Rothpletz (23 to 
9 mm.). The umbilicus likewise exhibits the same size and character as in C. Oldhami. 
The involution does not take place exactly on the umbilical margin of the preceding 
whorl. A narrow strip of the lateral parts of the inner volutions, separated by low, 
vertical walls, is consequently exposed inside the umbilicus. 

The perpendicular umbilical wall unites with the flatly but regularly curved 
lateral parts in an obtusely rounded-off umbilical edge. The siphonal part is broadly 
rounded and passes gradually into the lateral parts. | 

The surface of the cast exhibitsa small number of varices. Five of them I 
am able to count, but as the fragment is partly water-worn, a larger number may 
actually have been present in the perfect shell. The varices reach from the 
umbilical suture, in the shape of falciform curves, to the siphonal part, which they do - 
not cross. The backward-bent portion of the falciform curve is situated on the 
upper part of the flanks. 

Traces of a faint ornamentation are visible within the umbilical region. This 
ornamentation consists of very low and short folds, which are well expressed only in 
the vicinity of the umbilical suture, and are completely obliterated on the lateral 
parts a short distance outside the umbilical margin. 

Of the shell substance a few small fragments have been preserved, which 
are covered by numerous and delicate striations. Waagen’s type-specimen of 
Cyclolobus Oldhamé being a cast without any trace of its shell, the external ornamenta- 
tion of the genus had hitherto remained unknown. 

The measurements of the fragment under description are as follows :-— 


Diameter of the shell . ‘ ‘ . : ; . 94 mm. 
se. 489 umbilicus. ° . ; . 14 ,, 
; from the umbilical ites : 48 
H t of th ” 
a. = | »» siphonal part of the preseting 
whorl e . 19 
Thickness of the last volution ‘ ; : : » 29 


9) 


Sutures.—The sutural line is too imperfectly visible and the details of the 
sutures have been too badly injured by weathering to describe them in a satis- 
factory manner. Their general character and, especially, their semicircular, or 
rather, parabolic arrangement is, however, clearly marked. 

The siphonal lobe is not accessible to observation. The periphery of the 
penultimate whorl touches the apex of the second lateral saddle in the last volution. 
Two lateral lobes and saddles are consequently present. The siphonal and the two 
lateral saddles are tolerably well exposed in the last suture at the beginning of the | 
body-chamber (fig. 6 ¢), but all the details of ornamentation have disappeared owing 
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to the weathering of the cast. If we make exception for this. difference, which is: 
satisfactorily explained by the state of preservation of our fragment, the genera. 
shape of the saddles is not opposed to an identification of Hayden’s specimen with 
C. Oldham. 


In the penultimate whorl the two lateral saddles and the principal lateral lobe 


have been found in a better state of preservation (fig. 6d). ‘They agree fairly well 
with the corresponding sutural element in C. Oldhami. The apex of each saddle is 
formed by a single roundish phyllum, the longer diameter of which is at right 
angles to the axis of the saddle and parallel to the numerous branches which adorn 
the stem of the latter. The principal lateral lobe shows a tripartite arrangement of 
its denticulations, the central one being deepest. 

Of the auxiliary series only very imperfect traces have been preserved, and 
are not fit for description. 

Locality and geological position: number of specimens examined.—Seven 
miles north-north-west of Kégé, black Kuling shales: 1. (Coll. Hayden.) 


CYCLOLOBUS INSIGNIS, nov. sp., Pl. VI, fig. 5. 


This beautiful species is represented by a single but excellently preserved speci- 
men, the last volution of which is made up entirely of the body-chamber. Attempts 
to sever the body-chamber from the chambered nucleus have convinced me 
that the inner volutions are filled up with so spathic a matrix that there is no chance 
of making the sutural line accessible to observation. The diagnosis of the species 


must consequently be incomplete, two important features, namely, the character of 


the chambered nucleus and the arrangement of the sutures, remaining unknown. 

In its general shape and involution the present species differs from C. Oldhami, 
by more rapidly increasing whorls and by the small size of the umbilicus. The 
height of the penultimate whorl is exactly one-half the height of the last volution. 

The transverse section is lanceolate and considerably higher than broad. Its 
ereatest transverse diameter is situated a little above the umbilical margin. The 
lateral parts converge from this point towards the siphonal area as very slightly, but 
regularly, arched planes. The siphonal part is broadly rounded and passes very 
gradually into the lateral parts. The lateral parts slope gently towards the umbilical 
margin from the point where the transverse diameter is greatest. The umbilical 
margin is distinctly marked off from the flanks, and takes the shape of an obtusely 
rounded-off edge. The umbilical wall is very steep. The umbilicus is deep and 
funnel-shaped and considerably smaller than in C. Oldham. As the involution takes 
place exactly at the umbilical suture, no strips of the inner volutions are exposed 
inside the umbilicus. 

Contractions can be observed to the number of five in the last volution. They 
are of very remarkable shape. Among the family of Arcestide I do not know of 
any species with so complicated contractions. They rise at the umbilical margin 
with a radial direction, are then strongly bent forward, describe a backward-bent 
curve corresponding to the middle of the height of the lateral parts, are once more 
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bent forward a little below the siphonal margin and cross the siphonal area in a 
backward-bent, deeply sunk curve. Thus from the umbilical margin to the median 
line of the siphonal area they describe an undulating curve, the convexity of whieh 
is twice turned backward and twice forward. The transverse section of the contrac- 
tions is quite regular, no trace of “ imbrication,”’ in the sense in which this term is 
employed by E. v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, p. 12) 
having been noticed. 

The shell substance is well preserved and exhibits numerous delicate growth- 
lines, which follow the direction of the contractions and are occasionally arranged 
in bundles. It is the same system of ornamentation as has been described by 
Gemmellaro in the majority of species belonging to the genera Waagenoceras and 


Popanoceras. 
The measurements of my type-specimen are as follows :— 

Diameter of the shell ° ° ‘ ‘ ‘ « 66 mm. 

99 9 #299 umbilicus e e e 9 9 

Height of the from the umbilical sature . ; . 36 Sy, 

oY walation »» 9 Ssiphonal part of the preceding 
whorl ° e 18 29 
Thickness of the last volution . ‘ ° ° ‘ 25 =, 


Locality and geological position: number of specimens examined.—Kuling 
‘shales, Lilang: 1. (Coll. Krafft.) 

Remarks.—In addition to this type-specimen the fragment of an external 
impression of a Cyclolobus from the Kuling shales north-north-west of Kag4 (coll. 
Hayden) is in the Himalayan collection. This fragment, in which auxiliary 
lobes and saddles have been partly preserved, probably belongs to C. insignis, but 
its identification is doubtful on account of the unsatisfactory state of preservation. 


CYCLOLOBUS (KRAFFTOCERAS) KRarrtr, nov. sp., Pl. VI, fig. 9. 


Of this remarkable species only chambered nuclei, consisting of inner volutions, 
but no body-chambers, have been found among the materials collected by Dr. A. v. 
Krafft in the Kuling shales of Spiti. Thus its diagnosis must necessarily remain 
incomplete, although the correctness of considering it to be a proper and well 
characterized species can barely be questioned. 

My type-specimen, which consists of air-chambers only, is but very little 
inferior in size to the type-specimen of Cyclolobus insignis, the last volution of which 
is made up entirely by the body-chamber. The perfectly preserved type of the 
present species must consequently have been at least twice as large as C. insignia. 
In general outline and involution the two species are similar, but they differ con- 
siderably in the shape of the umbilicus, which in the present species is very narrow 
and not deep. 

The cast is entirely smooth and devoid of any varices or contractions. 

No fragment of the shell substance has been preserved on the surface of the 
last volution, but by clearing off a small portion of the penultimate whorl from the 
overlapping volution I was able to expose the shell, which proved to be smooth. 
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But the question to be decided is whether the examination of so small a fragment of 
shell substance should be considered sufficient to deny the presence of any orna- 
mentation. 

The measurements of the figured type-specimen are as follows :— 


Diameter of the shell ‘ ; ° ‘ . . ° ° . 68 mm. 
», Uumbilicnus . e ° ‘ o 4 ys 
Height of the last volution from the ambilical satire ‘ ° . 36 ,, 
5 siphonal part of the ee hE LT. 4 
Thicknese of the last velation ‘ ‘ ° ; ; ; - 26g, 


Sutures.—The most characteristic feature of this species is its sutural line. 

The vertical projection of the periphery of the penultimate whorl touches the 
apex of the third lateral saddle in the last volution. Thus the species is undoubtedly 
provided with three lateral lobes and saddles, followed by seven or eight auxiliary 
lobes and saddles. In the diagnosis of the genus Cyclolobue the number of lateral 
lobes must now be eliminated from the characters of generic importance, three lateral 
lobes being present in C. Krafftt and in C. Walkeri, but two only in C. Oldhamé. 

In the parabolic arrangement of the sutural elements, especially in the strongly 
curved umbilical branch of the parabolic arch, C. Krafftt closely resembles Waagen’s 
type of the genus. In the details of the sutural line remarkable differences are, 
however, noticed. 

The siphonal lobe § is the deepest and largest of all. It.is divided by a very high 
and broad median prominence, which in size nearly equals the siphonal and principal 
lateral saddles. ‘In the development of the siphonal saddle an extraordinarily rich 
ramification predominates. In this saddle three deeply incised outer branches are so 
strongly individualised, that it is merely a matter of convenience whether the 
lowest braneh should be regarded merely as a secondary element of the siphonal 
saddle or as a proper adventitious saddle. By this individualisation of its outer 
secondary branches the siphonal saddle differs remarkably from the remaining saddles, 
which represent a type of suture, to which the term “serial”? has been applied by 
Blake (Proceed. Geol. Association, XIII, pt. 2, 1893, p. 2). 

Whereas the lateral and auxiliary saddles recall in their shape and arrange- 
ment the corresponding sutural elements in C. Oldhamt, the lateral lobes are distin- 
guished by their bipartite character. In C.-Oldhami the lateral and auxiliary lobes 
are tripartite, the median indentation being deepest. Inthe present species each 
single lobe is divided into two branches, which are provided with secondary indenta- 
tions and are separated by a large median prominence. I cannot assert positively 
whether this character holds good in the auxiliary series also, as the minor details 
of the very small auxiliary lobes are not visible. 

Locality and geological position: number of specimens examined.—Kuling 
shales, Lilang, 2 (coll. Krafft); two miles below Tanga Chenmo E. G., Gyundi river, 
1 (coll. Hayden). 

Remarks.—In the development of the sutural line and the absence (?) of 
varices this species appears to be more nearly allied to Cyclolobus Walkeri from the 
permian limestone crag of Chitichun No. I than to 0. Oldhami, Waagen. 
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In C. Oldhami all the sutural elements represent a serial type of sutures. In 
C. Walkert and in C. Kraffté the siphonal or external saddle differs from the re- 
maining saddles in its greater complication. Whereas in C. Walkeri it becomes 
bipartite by developing a secondary outer branch, as in Joannites, its complication is 
far more advanced in C. Kraffts by the individualisation of three outer branches, one 
of which almost assumes the part of a proper adventitious saddle. For the accommo- 
dation of these two species the diagnosis of the genus Cyclolobus must consequently 
be somewhat modified, an exception from the serial arrangement of sutures being 
made for the siphonal saddle. 

When first studying the species of Cyclolobus from the Himalayan collection, I 
noticed another point of difference from C. Oldhami, which seemed to me of no 
emall importance. Having compared the sutural lines of my Himalayan species 
with that of C. Oldhami, as given’ by Waagen in his monograph on the fauna 
of the Salt Range Productus limestone (l.c., Pl. I, fig. 9¢), I could not find in 
any of them a fan-shaped siphonal lobe with numerous indentations of equal size, 
but have always found the siphonal lobe divided by a very large median prominence. 
As the presence of a median prominence, assuming the character of a proper saddle, 
might have been rightly considered as a character of at least sub-generic importance, 
Mr. C. L. Griesbach, Director of the Geological Survey of India, at my especial 
request kindly examined Waagen’s type-specimen in Calcutta and furnished me with 
a few additional illustrations, in which certain parts were more exactly illustrated 
than in Waagen’s original drawing. 

The point to which I should desire to direct more particular attention is the 
very bad state of preservation of the siphomal area in Waagen’s type-specimen of 
C. Oldhami. According to Griesbach’s statement, the median portion of the siphonal 
lobe is not visible. To him Waagen’s interpretation of its shape does not appear to be 
based on any direct observation. From the drawings which Mr. Griesbach kindly 
sent me it is evident that Waagen was not acquainted with the true character of the 
siphonal lobe in Cyclolobus Oldhamt. It is, therefore, still uncertain whether or no 
this lobe was provided with a large median prominence as in the congeneric species 
from the permian Kuling shales of the Himalayas. 

The question might be raised whether Cyclolobus Krafftt could not be con- 
sidered the inner nucleus of C@. énsignis. But I do not think this suggestion 
appropriate to the true character of both these species. If we compare the type- 
specimens of C. Krafftt and C. énstgnis, which are both of nearly equal size, it will 
be seen that in the shape of the umbilicus they differ so remarkably, that it is 
impossible for me to admit the propriety of placing them in the same species. 


CycLoLopus (KRAFFTOCERAS) HayDENI, nov. sp., Pl. VI, figs. 7, 8. 


This is the only species of the genus Cyclolobus in which the two most important 
stages of development—chambered nuclei and full-grown individuals with body- 
chambers—are both known to me. On Pl. VI, I have given views of both stages in 
order to satisfy the reader of the correctness of this assertion. 
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Cyclolobus Haydené does not attain so large dimensions as the congeneric species 
hitherto described. In this respect it resembles C. persulcatus, Rothpletz (Die Perm. 
Trias und Juraformation auf Timor und Rotti, Palzontographica, 39 Bd., p. 88, 
Taf. IX, fig. 5), from the permian rocks of Timor. The specimen figured on PI. VI, 
fiz. 7, is a full-grown, longidome individual, the last volution of which belongs 
entirely to the body-chamber. In its general shape and involution it is very nearly 
related to C. Krafftt. With this species it likewise agrees in the character of the 
narrow and funnel-shaped umbilicus. Its transverse section is a little more strongly 
compressed and its largest transverse diameter nearly coincides with the umbilical 
margin. 

‘he surface of the cast is perfectly smooth and not provided with varices or con- 
tractions. The shell is covered with very numerous delicate strive of growth. 
The falciform growth-lines describe a crescent-shaped curve, convex forward, on the 
lower portion of the lateral parts, and a second less strongly-bent curve, with its 
convexity turned backward, on the upper portions of the flanks. In the immediate 
vicinity of the siphonal margin the striations are turned forward but do not keep 
this direction in crossing the siphonal area. 

The richer materials of this species have enabled me to develop the inner nucleus 
by scaling off the entire body-chamber of an example which had been originally 
slightly inferior in size to the type-specimen above described. This chambered 
nucleus, an illustration of which has been given in fig. 8, differs from the body- 
chamber by the presence of three varices. The varices run parallel to the lines of 
growth and cross the siphonal area in a strongly backward-bent curve, 

The measurements of my type-specimens are as follows :— 


I. II. 

(Fig. 7.) (Fig. 8.) 

Diameter of the shell : : - 567 mu, 26 mm. 

» »» » umbilicus . . 45 ,, 2 oy 
from the umbilical 

Height of the suture : - 4 y 16 ,, 
last volution rom the siphonal 
part of the pre- 

ceding whorl so UE' as 8 ,, 

Thickness of the last volution . . 28°'5 ,, lb ,, 


With the present species are identified a small number of chambered nuclei, 
which differ from C. Kraffti by the presence of varices. They are closely allied 
to C. persulcatus, Rothpl., but are distinguished from that species by a smaller 
number of varices, which does not exceed the number of three in any of my Hima- 
layan specimens, whereas four varices are counted in C. yersulcatus. 

Sutures.—I am, unfortunately, not able to give an adequate illustration of the 
sutural line, as it is only partly visible in one of my specimens’ which has a 
diameter of 16 mm. The siphonal lobe and saddle, which I have succeeded in 
rendering entirely visible, are of the same type as in C. Kraffti. The siphonal lobe 
is provided with a large median prominence, the siphonal saddle with distinctly 

developed outer branches. Thus C. Haydent must be classed among the species of 
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the genus Oyclolobus, in which the siphonal or external saddle makes an exception 
from the serial arrangement of the sutural elements. 

Locality and geological position: number of specimens examined.—Black 
Kuling shales, Kuling, 2 (coll. Krafft) ; Lilang, 1 (coll. Krafft) ; Ratang river, 1 (coll. 
Hayden) ; south-east of Po, 3 (coll. Hayden). 


NAUTILOIDEA. 


ORTHOCERAS, sp. ind., Pl. VIII, fig. 2. 


A few fragments of Orthoceras have been recorded from the Kuling shales of 
Spiti. One fragment, consisting of three air-chambers, indicates a species of com- 
paratively large size. Otherwise this specimen is not fit for a specific deter- 
mination. 

Toa diameter of 34 mm. a distance of the septa of 7°5 mm. corresponds. The 
septa are strongly convex. The position of the siphuncle is central. 

There is no species to which the present one might be advantageously compared. 
Orthoceras campanile (E. v. Mojsisovics, Cephalopoden der Mediterranen Triasprov- 
inz, p. 291, Pl. XCIII, figs. 1—4, 11), from the triassic rocks of the Alps and 
Himalayas, with which it agrees in the very small angle of emergence, is provided 
with more distant septa in specimens of a similar size. 

Locality and geological position: number of specimens examined.—Kuling 
shales, north-west of Muth: 1. (Coll. Krafft.) 


NavtiLus (GRYPOCERAS), sp. ind. Pl. VITI, fig. 1. 


The single, entirely chambered fragment, by which this species is represented 
in the Kuling shales of the Himalayas, recalls some triassic forms of Nautilide, 
for which the genus Grypoceras has been proposed by Hyatt (Genera of fossil cepha- 
lopoda, Proceedings, Boston Soc. of Nat. History, vol. XXII, 1883, p. 269). The 
triassic species, which appear to be nearly allied to the present one, are Nautilus 
quadrangulus, Beyrich, from the Alpine Muschelkalk, and 1. brahmanicus, Griesb., 
from the Himalayan Otoceras beds. From both of them the fragment under consi- 
deration is, however, specifically distinct. 

The whorls barely overlap each other and have a quadrangular cross-section. 
The volutions are remarkably broader than high, the greatest breadth coinciding with 
the siphonal margins, which are sharply rounded. From the rounded umbilical 
margin the sides slope in a regularly steep, but not vertical, wall towards the umbi- 
licus. The siphonal area is broadly convex. 

The surface of the cast is entirely smooth. Of the shelly substance no traces 
have been preserved. The siphuncle is situated below the centre. 
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The measurements of this fragment are as follows :— 


Height of the ‘from the umbilical suture . , oe 19 mm. 
eolation ; » 9») Siphonal part of the preceding 
whorl. ; - : ° ‘ - 1 ,, 
Thickness of the volution ; ° . » 24 ,, 


Sutures.—The septa are closely arranged, less distant than in Nautilus quadran- 
gulus. A broad and shallow ventral lobe is followed by a distinctly developed saddle, 
the apex of which coincides with the sharply rounded-off siphonal edge. Lateral 
lobe broad and deep. A flat lateral saddle is situated on the umbilical margin. 
Whether or not an annular lobe was present, cannot be ascertained. 

This arrangement of the sutural line, together with the general shape of the 
fragment, proves the latter to be a typical representative of the genus Grypoceras 
which has hitherto been described from triassic beds only. 

Locality and geological position: number of specimens examined.—Kuling 
shales, north of Po: 1. (Coll. Krafft.) 


LAMELLIBRANCHIATA. 


OxYToMA LaTiIcostatuM, Netschajew, Pl. VIII, fig. 10. 


1894. Pseudomonotis laticostata, Netschajew. The fauna of the permian deposits of the Eastern portion of 
European Russia, Trudy Soo. of Nat., Imper. University of Kasan, T. XXVII, pt. 4, p. 215, Pl. 
Vil, figs. 7, 8. 

Two casts of the left valve of this species are known to me, one of them being 
well preserved and almost complete. It is of roundish oval outlines, strongly 
inflated, and but very slightly oblique. The apex is acute, projects beyond the 
hinge-line and is strongly incurved. Of the wings the anterior one only has been 
preserved. It is small and obtusely angulate. 

The most characteristic feature of this species is its sculpture. It consists of 
two kinds of radiating ribs. The ribs of the first order, occurring to the number 
of ten to twelve, are simple, thin, rounded above, and of equal thickness through- 
out their extension from the apical region to the ventral margin. Their width 
does not exceed half a millimetre. The ribs of the second order are regularly 
disposed between those of the first order. They likewise originate in the apical 
region as thin, rounded elevations, but rapidly increase in height and width as they 
approach the ventral margin, where their breadth is 15 to 2 mm. There they 
terminate as strong costz, with rounded tops and regularly sloping sides, and are 
separated by deep valleys or furrows from the ribs of the first order. To the latter 
correspond sharp, thorny processes, which project from 2°6 to 3°5 mm. from the 
margin of the shell. Thus the whole periphery of the shell, with the exception of 
the hinge-line, is provided with strong indentations. ; 

The measurements of the figured specimen are as follows :— 


Entire length of the shell ‘ ° ; ; : « 23 mm, 
99 height 99 998 e . e ° ® ° 24 ry) 
Thickness of the left valve ; ° ; : ; » 9, 


Apical angle e : e e e e e Ca. 80° 
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This specimen entirely agrees in all its characters with the Russian examples of 
Pseudomonotis laticostata from the permian rocks of Bogorodskoie, which have been 
described and illustrated by Netschajew. ‘This author has been perfectly right in 
Stating the very intimate relationship which his species bears to Orytoma atavum, 
Waagen (Salt Range Fossils, Paleeontologia Indica, Ser. XIII, Vol. I, Productus 
limest. Foss, p. 287, Pl. XX, figs. 6,7). Of both species left valves only are at present 
known, although Netschajew erroneously designates his examples as right valves. 

The following features of distinction between the Russian and the Salt Range 
form are enumerated by him: Pseud. laticostata is less oblique, more strongly 
inflated, and provided with an acute and more prominent apex. In all these charac- 
ters my Himalayan specimens likewise differ from Oxytoma atavum. ‘The barely 
oblique shape and the small apical angle (80° in O. laticostatum, 120° in O. atavum) 
are specially remarkable. 

From Aviculopecten duplicicostatus, Netschajew (1. c., p. 206, Pl. VI, fig. 16), 
which in its peculiar sculpture strongly recalls O. laticostatum, as has been remarked 
by Netschajew, the latter species is distinguished by the different shape of the 
cardinal region. , 

Locality and geological position: number of specimens examined.—Sandstone 
underlying Kuling shales, north of Po, 1 (coll. Hayden and Krafft); Kuling shales 
with Bellerophon, south of Pomarang, 1 (coll. Krafft). 

Remarks.—There is much discrepancy of opinion as to the advisability of retain- 
ing Oxytoma, Meek, as a proper genus among the family of <Aviculide. <A sharp 
distinction of the forms belonging to Oxytoma from Pseudomonotis, Beyr., is impes- 
sible, as has been stated both by Stoliczka, who advocates that the two genera should 
be united, and by Waagen, who prefers to keep them separate. I follow in the path 
of Waagen and Teller (Arktische Triasfaunen, Mém. Acad. Impér. des sciences de 
St. Pétersbourg, T. XXIII, No. 6, 1886, p. 128) in retaining the name Oxytoma for 
those extremely inequivalve Aviculide, of which the strongly inflated left valves are 
covered with stout costs occasionally projecting beyond the margin, whereas the 
flat right valves with a deep byssal sinus are provided with radial furrows,—not with 
prominent ribs. 

AVICULOPECTEN, sp. ind., Pl. VIII, fig. 3. 


The only specimen of Aviculopecten from the permian rocks of Spiti in Hayden’s 
and Krafft’s Himalayan collection is a single cast of a left valve of medium size, con- 
siderably inflated and strongly inequilateral. It is obliquely oval and about 
as long ashigh. The apex is anterior in its position, projecting slightly beyond the 
long hinge-line, and acute. It is limited on both sides by large wings, the cardinal 
angles of which have not been entirely preserved. The wings are of unequal size, 
the anterior being smaller than the posterior. It is on the strength of this character 
that the shell has been attributed to the genus Aviculopecten. 

The anterior wing, though only partly preserved, did certainly project far in 
front of the anterior margin, from which it is separated by a sharply rounded, deep 
sinus. The posterior margin is continuous, not sinuated at the commencement 

z2 


172 HIMALAYAN FOSSILS. - 


of the posterior wing. It is likewise continuous with the broadly arched ventral 
margin, which unites with the anterior one in an obtusely rounded-off angle. 

Both wings are marked off distinctly from the remainder of the shell. The 
anterior marginal edge slopes in a perpendicular wall towards the surface of the 
anterior wing. Towards the posterior wing the shell is less steeply inclmed, and the 
furrow separating them is less sharply defined. 

The apical angle nearly coincides with the angle included between the lines 
connecting the apex with the terminal points of the ventral shell-margin. It is 
acute. Measurements of the length of the hinge-line cannot be given, but it is cer- 
tainly not much inferior to the antero-posterior diameter of the shell. 
| The sculpture recalls Aviculopecten hiemalis, Salter, but is more irregular. 
The surface is ornamented by two or three different classes of ribs. There are about 
thirteen principal coste, which rise in the apex, are equidistant, prominent, and 
steeply rounded on their tops. Between each two of them there is one, or occa- 
sionally two smaller, linear ribs, which die out before reaching the apical region. 

A third class of rib is formed by some of the principal costze becoming dichotomous 
in the vicinity of the ventral margin. A distinct concentric sculpture has not 
been noticed. 

The posterior wing is covered with numerous thin radiating striz. The anterior 
wing seems to have been perfectly smooth. 

The measurements of this specimen are as follows :— 


Antero-posterior diameter ; ; ‘ ° ° - 85 mm. 
Apico-ventral diameter . ‘ . ‘ ° . °« 875 ,, 
Thickness of the left valve : : ° ° : .10~—=—*=4 
Apical angle . ° : . . : : « 78° 


— Locality and geological enn number of specimens examined.—BSandstones 

underlying Kuling shales, north of Po: 1. (Coll. Krafft and Hayden.) 

Remarks.—In its ornamentation this species resembles Aviculopecten hiemalis 
and its allies, but differs radically from that group of forms by its strongly inequi- 
lateral outlines, by the larger dimensions of its wings, and by the nearly straight, not 
sinuated, configuration of the marginal igs connecting the apex with the terminal 
points of the ventral shell margin. 

I do not know any species of the genus Avtoulopecten to which the present 
one might be advantageously compared. _ 


Moptotopsis TEPLoFI, Vern., Pl. VIII, fig. 6. 


1845. Mytilus Teplofi, E.de Verneuil. Géulogie dela Russie de l'Europe, Vol. II, pt. 8, Paléontologie, 
p. 318, Pl. XIX, fig. 17. 

1860. Modiolopsis Teploft, Eichwald. Lethsa Rossica I, p. 978. 

1874. Modiola Teplofi, Trautechold. Die Kalkbrueche von Miatechkowa, p. 45, Taf. IV, fig. 24. 

1894. Modiolopsis Teploji, Netachajew. Die Fauna der permischen Ablagerungen des cestlichen Theiles des 
europsischen Russlands, Trudy Soc. of Naturalists Imp. University of Kasan, T. XXVII, pt. 4 
p. 283, Pl. VIII, figs. 5, 6, 10—18. 


As has been stated by Netschajew, Moditolopsis Teplofi, Vern., and Mod. 
Pallast, Vern. (1. c., p. 316, Pl. XIX, fig. 16), are connected by many intermediate 
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shapes, but typical representatives of both species differ in the following characters: 
Mod. Teplofi is of larger size, its ventral margin is not rounded, as in Mod. 
Pallasi, but nearly straight, and unites with the rounded lateral margins in obtuse 
angles. The apex is not terminal, is less anterior in its position than in Mod. Pallasi, 
and only slightly incurved. From the apex to the posterior margin an obtusely 
rounded ridge or keel runs across the convex surface of the shell. 

In all their characters accessible to observation my Himalayan examples agree 
with typical specimens of Mod. Teplofi. The ventral and posterior margins have not 
been entirely preserved, but in the rest of its features my figured type-specimen from 
the Kuling shales of Pomarang is a typical representative of the Russian species. 

It is of large size, very strongly inequilateral, transversely elongate, with a 
narrower anterior and a broader posterior margin. The small, prosogyrate, slightly 
incurved beak overhangs a small and moderately deep lunula. The rounded anterior 
margin is slightly prominent beyond the apex. The obtusely rounded ridge which 
separates the steeply inclined posterior, from the flatly arched anterior, portion of the 
valve, is very distinctly developed. 

My specimens are internal casts with a nearly smooth surface which is orna- 
mented only by indistinct and irregularly disposed ridges of growth. No traces of 
the shell substance have been preserved. 

In the illustrated example the septum below the apex, which separates the 
anterior adductor scar from the interior surface of the valve, is marked by a sharp 
impression. | ! ; : 

Exact measurements of this specimen cannot be given. The illustration will 
convey, I hope, a sufficiently clear idea of its features. 

Locality and geological position: number of specimens examined.—Kuling 

shales south of Pomarang: 2. (Coll. Krafft.) 
| Remarks.— Modtolopsis Teplofi is a common species in the anthracolithic rocks 
of Russia, ranging from upper carboniferous (limestone of Miatschkowa) into permian 
strata. ; 


SOLEMYA (JANEIA) BIARMICA, Vern., Pl. VIII, figs. 7, 8. 


1845. Solemya biarmica, E.de Verneuil. Géologie dela Russie d’Europe, Vol. II, pt. 8, Paléontologie, 
p. 204, Pl. XIX, fig. 4. 

1846. Solemya biarmica, Keyserling. Wissenschaftliche Beobachtangen auf einer Reise in das Petschoraland, 
p- 20. 

1864. Solenomya Phillipsiana, Schauroth. Zeitechr. Deutsch. Geol. Ges., Bd. VI, p. 553, Taf. XXI, 
fig. 5. | 

1861. Solemya biarmica, Geinitz. Die Dyas, p. 60, Taf. XII, figs. 18, 19, 

1868. Solemya biarmica, Golowkinsky. The permian system of the Kama-Wolga basin (in Russian)» 
Materialien sur Geologie Russlands, Bd. I, p. 94, Pl. IV, fig. 17. 

1885. Solemya biarmica, Tachernyschew. Der permische Kalkstein im Gouvernement Koetroma, p. 14, 
Taf. XVI, figs. 21, 22. ° 

1885. Solemya biarmica, Krotow. Artinskian stage (in Russian), Trudy Soc. of Naturalists, Imper. 
University of Kasan, T. XIII, Pt. 5, p. 251. | 

1894. Solemya biarmica, Netschajew. Die Fauna der permischen Ablagerungen des estlichen Theiles des 
europsischen Reaslands, ididem, T. XXVII, pt. 4, p. 302, Pl. X, fig. 16. 


The most complete description of this species,—one of the leading fossils of the 
permian rocks of Eastern Russia and of the lower Zechstein of Germany,—has been 
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given by Geinitz and Golowkinsky. Among the Himalayan collection there are 
two specimens which so closely agree with the illustrations published by these 
authors, that I do not hesitate in identifying them with Solemya biarmica, 
Vern. 

The larger of my two specimens is an internal cast of a left valve, without any 
trace of shell. It is transversely elongate, twice as long as high, strongly inequilateral, 
with a narrow anterior and a broad posterior margin. ‘The low apex corresponds in 
its position to the anterior third of the entire length of the shell. The valve is 
regularly vaulted. Its surface is covered with numerous obscure wrinkles, running 
parallel to the free margins. A deep furrow runs from the apex along its anterior 
side for some distance. It unites in the apex with a second furrow running parallel 
to the upper margin. These two furrows or impressions are yet more distinctly 
exhibited in my second example, in which a triangular space is marked off by them, 
corresponding to the anterior adductor scar. This internal arrangement completely 
agrees with the illustrations given by Geinitz. | 

In my second specimen the shell substance has been partly preserved. It is 
thin, covered externally with numerous concentric striz of growth, and with a few 
delicate, radiating lines emanating from the apex and diverging towards the 
posterior margin. 

The measurements of my larger specimen are as follows :— 


Entire length of tho shell : ; ; . - 'e ca 27 mm. 
” height ” ” e e ® e e e e 3” ] 8 99 
Thickness of the left valve ‘ ° ‘ ; ° ° » *5 ,, 


Locality and geological position: number of specimens examined.—Kuling 
shales, south of Pomarang: 2. (Coll. Krafft.) : | 

Remarks.—It has been stated by Geinitz that the internal arrangement of this 
permian species entirely agrees with that noticed in the recent Solemya by Deshayes. 
It is, however, suggested by Dall (in Zittel’s Textbook of Paleontology, p. 361) 
_ that most of the paleeozoic species hitherto referred to Solemya might be more advan- 
tageously included in the genus Janeia, King (Monograph of the permian fossils of 
England, p. 177), as they dilfer from the recent Solemya by being shorter and lcss 
inequivalve. : 


Myrt1ivs, sp. ind., Pl. VIII, fig. 4. 


A typical species of Mytilus from the upper Productus limestone of the Salt 
Range has been described by Waagen (Salt Range Fossils, Paleont. Indica, ser. 
XIII, vol. I, Productus limestone Foss., p. 272, Pl. XX, fig. 12). To this true 
representative of the genus Mytilus in permian strata a second must be added 
from the Kuling shales of Spiti. The specimen, which I feel obliged to attribute 
to this genus, is, unfortunately, fragmentary, consisting only of a single incomplete 
left valve. But its hinge-line is sufficiently well preserved to preclude identification 
with Myalima, de Kon. The hinge-line is short, not thickened, and without a 
trace of longitudinal grooves. Immediately below the beak a tooth-shaped promi- 
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nence is as distinctly developed as in many recent species of Mytilus, The ter- 
minal position of the beak excluding any identification with Modiola, I do not 
know any other genus but Mytilus L., with which the present species could be 
classed. | 

This species is probably nearly allied to Mytilus patriarchalis, Waag., from the 
topmost beds of the upper Productus limestone of Chidru, but is of much larger 
dimensions. It is of triangular shape, with rounded margins, and an acute, anterior 
and terminal beak. The anterior margin is slightly excavated and sub-parallel to 
the posterior margin. A sort of indistinct lunula is thus produced in front of the 
beak, and the shell descends to it in a steeply inclined slope, whereas in general it is 
but little inflated. The beak is compressed, oblique and attenuated. 

The surface is marked with numerous and delicate concentric stri# and with a 
‘small number of coarser ridges of growth. 

Locality and geological position: number of specimens examined.—Kuling 
shales with Cyclolobus insignis, Lilang: 1. (Coll. Krafft.) 


CoNoOCARDIUM sp. ind. aff. sicuLo, Gemm., Pl. VIII, fig. 5. 


The permian fossiliferous rocks of Pomarang have yielded one single, fairly 
well-preserved right valve of a species of Conocardium, which appears to be more 
closely allied to C. siculum, Gemmellaro (La fauna dei calcari con Fusulina della 
Valle del F. Sosio, Fasc. III, Palermo 18935, p. 183, Tav. XX, figs. 21—23), than 
to any other congeneric form. It agrees with this Sicilian species in the absence of 
a cordiform anterior area, and in its reticulate ornamentation. 

The specimen is of medium size and strongly inflated. It is anteriorly truncate. 
The rostrum has been broken off almost entirely, but the broken margin indicates 
its existence. The visceral part of the valve is gibbous, with a strongly curved, 
only‘ slightly prominent, and prosogyrate beak. The posterior portion is alate and 
separated from the visceral part by a sharp edge. 

The surface is adorned with numerous radiating ribs which are not of equal 
strength. In the visceral portion of the valve one or two weaker ribs are intercala- 
ted between two stronger ones, but the difference in strength is not very conspicuous. 
In the alate posterior portion of the shell the ribs are of equal strength, but some of 
them are dichotomous, not simple, as in the visceral part. The radial ornamentation 
is crossed by a concentric one, which consists of much more delicate lines of growth. 
The intersection of these two systems of sculpture imparts a faintly reticulate 
appearance to the surface of the shell. 

‘The measurements of my incomplete specimen are as follows :— 


Length of the shell (without the rostrum) : ; : ~ 15:5 mm. 
Height of the shell ° v e e e ° ° e 14 33 
Thickness of the right valve . , : ; . ‘ ; 5 


Locality and geological position: number of specimens examined.— Kuling 
shales south of Pomarang: 1. (Coll. Krafft.) 
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Remarks.—The fragmentary character of the rostrum does not allow the position. 


of this Himalayan species among its congeneric forms tobe decided with complete 
certainty. Conocardium siculum appears to be a closely related species, especially 
from the absence of a cordiform anterior area, by which character it differs from 
C. inarmatum and C. regulare, de Kon. Features of distinction between the Sicilian 
and Himalayan forms are the larger size of the latter and the unequal strength of its 
radiating ribs. 

The presence of this remarkable genus in the permian rocks of the Himalayas 
is not without interest, since Conocardium has not been recorded hitherto from 
paleeozoic strata in India. 


Gontomya sp. ind. aff. G. KASANENSIS, Geinitz, Pl. VIII, fig. 11. 


From the permian rocks of Russia two species of the family of Pholadomy- 


acide, Gray, have been described, which in their sculpture agree most nearly with 
typical forms of the genus Goniomya, Agassiz. These species are Pholodomya 


kasanensis, Geinitz (Nachtrige zur Dyas, I, 1880, p. 38, Pl. VI, fig. 28), and 


Goniomya artiensis, Krotow (The Antinskian stage, Trudy Soc. of Naturalists, 
Imper. University of Kasan, T. XIII, pt. 5, p. 255, Pl. ITT, fig. 20). The appur- 
tenance of these two species to Goniomya is advocated by Netschajew (Die Fauna 
der permischen Ablagerungen des cestlichen Theiles des europiischen Russlands, 
l. c., LT. XXVII, pt. 4, p. 314), who insists on the importance of the peculiar V- 
shaped sculpture. As features of difference from the typical mesozoic species of 
Goniomya the following are quoted by Netschajew: in typical Goniomya the 
shell is less inequilateral, the apex is approximate to the middle of the dorsal 
margin, the anterior and posterior margins are compressed, whereas in the two 
permian species the posterior margin is very broad. 

Some uncertainty must naturally prevail, concerning the genus to which those 
species from the permian rocks of Russia belong, since we are acquainted with 
fragmentary specimens only. I agree, however, with Netschajew in not attributing 
to the characters enumerated by him a sufficient importance to remove those species 


from the genus Goniomya. It is more especially to the higher or smaller degree 
of inequilaterality and the more or less central position of the apex, that I can-. 


not concede the least generic value, those characters being extremely variable in 


Goniomya. I consequently prefer to class both the Russian species, G. kasanensie 
and G. artiensis, and two more nearly allied forms from the Productus shales of the 


Himalayas, with Goniomya, although their generic determination is not perhaps 
altogether free from objection. 

One species of Gontomya from the permian Productus shales of Kél&pAni in 
Byans has been described in the preceding chapter and has been illustrated on Pl. 
V, fig. 19, of this memoir. A second species has been discovered in Hayden’s and 
Krafft’s collections from the Kuling shales of Kuling in Spiti. My materials of this 
species consist of an incomplete specimen, with the posterior portion of the right 
valve broken off, while of the left valve only small fragments have beon 
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preserved. These fragments, however, permit the relative position of the two valves 
to be fixed with certainty, and they clearly show that the species from Spiti differed 
from that of Byans by its considerably less inflated valves. Another character of dis- 
tinction is marked by the more numerous V-shaped ribs, the lower angle of which 
is not situated along a vertical line drawn from the apex to the ventral margin, but 
is shifted obliquely towards the posterior portion of the shell. In all these characters 
the present species recalls G. kasanensis, Gein. Nevertheless an identification 
of the Himalayan and Russian species seems to me impossible, the latter being dis- 
tinguished by the presence of more numerous ribs with their angles shifted still 
more posteriorly. _ 

Measurements of this spocumen cannot be given on account of its fragmentary 
State of preservation. 

Locality and geological position: number of specimens examined.—Kuling 
shales, Kuling:1. (Coll. Hayden and Krafft.) 


MyopHosioris (?) Krarrti, nov. sp., Pl. VIII, fig. 9. 


Among the fossil materials collected in the Kuling shales of Spiti by Dr. A. v. 
Krafft there isa shell whose affinity lies entirely with the triassic species of the 
genus Myophoriopis, Wohrmann. The late Dr. Bittner, our greatest authority on the 
Lamellibranchiata of the Alpine Trias declared it to be most nearly allied to this 
triassic genus. There exist, it is true, some features of difference, as regards the 
_ relative dimensions of the two valves, nor can the appurtenance of our Himalayan 

shell to Uyophoriopis be established with certainty without any knowledge of its 
cardinal arrangement. But, on the other hand, I do not like to introduce a new 
generic designation for a single, incomplete specimen, and I a prefer to 
quote it provisionally as Myophoriopis (?). | 

My specimen consists of both valves, which are attached to Sek other, but 
slightly dislocated. The two valves are very markedly inequilateral, the right valve 
being the larger. The two apices have, unfortunately, been broken off, but from 
the remaining fragments their strongly prosogyrate character is clearly evident. 
Below the apices a deeply excavated and cordiform anterior lunula is developed, 
which causes the lower part of the anterior shell-margin to project considerably in 
front of the upper. 

From the apices in both valves a sharply rounded edge or ridge extends to the 
posterior end and divides the shell into two portions of very unequal size. This 
ridge, though very distinctly marked, is not carinate. In the broad posterior area 
a narrow areola or escutcheon is only indistinctly developed. If present at all, it is 
reduced to a lanceolate fissure. | 

‘The sculpture is very remarkable. It consists of concentric ribs only, but is 
different in the anterior and posterior portions of the main region in both valves. 
From the lunula very strong and prominent, acute ribs originate, which gradually 
diminish in strength towards the apical posterior ridge. In the zone adjoining this 


ridge the strong and prominent anterior ribs are supplanted by very numerous and 
2A 
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delicate, concentric costes. These costs cross the apical salads edge, without 
interruption, into the posterior area, where they become gradually more deli- 
cate. 

No trace of any radial sculpture has been noticed. 

The measurements of this specimen are as follows :— 


Entire length . {oe mm. 

” heigh t of the shell e ° ° 6 83°5 
Height of the left valve ‘ ° ‘ ; ca, 28 yy 
Thickness of both valves ‘ ; ; ‘ - 9 19 45 


Locality and geological position: number of specimens examined. —Kuling 
shales, nullah opposite Gaichund, right bank of Parahio river: 1. (Coll. Krafft.) 

Remarks.—This remarkable shell is most nearly allied to the triassic genus 
Myophoriopis. 

The genus Myophoriopis was introduced by 8. von Wohrmann (Jahrb. 
K. K. .Geol. Reichs-Anst. XX XIX, 1839, p. 221) for a group of triassic shells 
which, notwithstanding their external affinities with Myophoria, are more nearly 
allied to Opte, and must find their proper place, in the geological system, in the 
family of Astartide, not of Trigoniide. Bittner, who merged Astartopis, Wohrm., 
into Myophoriopis, described an isolated species of the genus from St. Cassian as 
M. Kittlit (Lamellibranchiaten der alpinen Trias, Abhandl., K. K. Geol. Keichs- 
Anst., XVIII Bd., Heft. I, p. 114, Taf. XIII, figs. 11, 12). To this species my 
Himalayan example shows a closer affinity than to the group of Mf. lineata. Both in 
M. Krafftt and in UM. Kittlti a deep, cordiform, anterior lunula is present, whereas 
the posterior areola or escutcheon which is strongly developed in MM. lineata is 
reduced to a narrow, lanceolate fissure. 

From Myophoria the present species is readily distinguished by the presence of 
a deep, anterior lunula; from Opis by the absence of a furrow in front of the apical 
posterior ridge, from which the shell in Opie ascends in a strong elevation, and 
by the absence of a keel bordering the anterior lunula; from Aséarte by the presence 
of a distinctly developed apical-posterior ridge. There is no genus to which it 
can be more appropriately compared than to Myophoriopts. The only feature which 
makes its appurtenance to the genus Myophortopis somewhat doubiful is its strongly 
inequivalve shape. All the species of Myophoriopis hitherto described are. provided 
with valves of equal or nearly equal size. In the genera of Astartide the valves are 
altogether equal or subequal. It is therefore with some doubt that I refer my species 
from the Kuling shales to Myophoriopis, although it agrees with typical representa- 
_ tives of that genus in all other characters accessible to examination. 


MEGALODUS, sp. ind., Pl. VIII, fig. 12. 


A fragmentary cast without any trace of shell substance is probably referable 
to the genus Megalodus, Sow. 

Should my identification be found to be correct, this species ought to be con- 
sidered as the first permian representative of Megalodontide hitherto discovered 
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and as an intermediate link connecting Megalodus cucullatue, Goldf., of devonian age, 
with triassic species of Megalodus and its allies. This is the only reason which 
might justify me in recording the presence of this specimen, which otherwise is aves 
lutely unfit for specific determination. 

The internal cast, which exhibits the two ion firmly attached to each other, 
strongly recalls Megalodus in its external shape. The beaks, though almost entirely 
broken off, appear to have been prosogyrate. A broad anterior lunula is 
distinctly developed. The hinge-plate must have been very broad and mas- 
sive, as may be seen by the character of the ridge separating the deep excava- 
tions which have been formed by the removal of the weathered shell substance. 
In this ridge, which is only partly preserved, two impressions are noticed, the pos- 
terior and larger corresponding propery 12 to the principal cardinal tooth of the left. 
valve. | 

The posterior portion of the cast has been entirely broken. It is consequently 
impossiblé to state whether or not a posterior myophoric ridge was present. 

My cast is of moderately large dimensions, the distance of the two valves 
measuring 70 mm., and the height of the right valve 75 mm. In the illustration on 
Plate VIII the original size of the cast has been reduced to two-thirds. 

Locality and geological position: number of specimens examined.—Kuling 
shales, Kuling: 1. (Coll. Krafft.) 


GASTEROPODA. 


ENTALIS, sp. ind. (aff. HERCULEA, de Kon.?), Pl. VIII, fig. 18. 


A small fragment of a tubular, very elongated, but slightly curved shell is 
represented in the Himalayan collection. It is not sufficient for a specific determina- 
tion, but fossil remains of Dentalide are so rare in strata of upper paleozoic age, 
that even such an imperfect fragment as the present one deserves notice. 

The turreted portion of the shell is very gradually and regularly tapering through- 
out. The apex has been broken off. The transverse section is circular, and exhibits. 
a shell of considerable thickness, bearing a small tube free only in the middle. 
The surface is covered with a small number of delicate longitudinal riblets. The 
stricee of growth are only indistinctly developed. They do not appear to be directly 
transverse, but somewhat oblique. 

The only hitherto known species of Fntalés from the permian rocks in India. 
is HL. herculea, L. de Koninck, from the upper Productus limestone of the Salt Range. 
The description and illustrations of Waagen (Salt Range fossils, Palseont. Indica, 
ser, XIII, vol. I, Productus Limest. Foss., p. 181, Pl. XVI, figs. 1—8) and of, 
Enderle (Ueber eine anthracolithische Fauna von Balia Maaden in Kleinasien 
Beitrage zur Geologie und Palseontologie Oesterreich-Ungarns, etc., XIII Bd., p. 51, 
Taf. EV, fig. 1) give a very good idea of the characters of this form. Although the 


possibility that the present fragment corresponds to the apical portion of a tube of 
Za® 
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Entalis herculea cannot be excluded, this suggestion has but very little probability. 
We shall be nearer the truth, I imagine, in believing the present species to be 
different from Z#. herculea, from which it is distinguished by the presence of delicate 
longitudinal riblets. 

Dentalium Meekianum, Geinitz (Carbonformation ‘und Dyas in Nebraska, 
p. 18, Taf. I, fig. 20), from the coal-measures of Nebraska, is distinguished by its 
more rapidly increasing diameter and by its strongly curved tube. 

Locality and geological position: number of specimens eramined.—Kuling 
shales, south of Pomarang: 1. (Coll. Krafft.) 


BELLEROPHON cf. Vieixi1, Stache, Pl. VIII, figs. 15, 16, 17. 


1877. Bellerophon Vigilii, Stache. Die Fauna der Bellerophonkalke Suedtirols, Jahrb. K. K. Geol. Reichs- 
Anst., XXVII Bd., p. 228, Taf. VI, fig. 2. 

Numerous casts of a small Bellerophon have been obtained from the Kuling 
shales south of Pomarang by A. v. Krafft. Some slabs of a thick-grained dark lime- 
stone or calcareous sandstone, which is intercalated in the black shales, are so full of 
~ gections and casts, that they strongly recall the Bellerophon limestone of the South- 
eastern Alps. All the better preserved specimens belong to a single, carinate 
species, with a deep slit-band, small body and greatly dilated aperture. It is probably 
identical with Bellerbphon Vigtlii, Stache, from the permian Bellerophon limestone 
of Enneberg in Tirol. 

In none of my specimens have portions of the shell substance been preserved, 
nor have I met with a single impression from which information might be gathered 
concerning the external characters of the surface. It is only the absence of data 
available in this respect which makes me abstain from a direct identification of my 
Himalayan with Stache’s Alpine species. 

The measurements of one of my type-specimens (fig. 16) are as follows :— 


Diameter of the shell ‘ ; ; : , ‘ ‘ 20 mm. 
» 59 umbilicus. : 4 ,, 
Breadth of the last volution near the igen weaaeniont of. the 
aperture ; ‘ ; : 14 ,, 
foi the umbilical suture ; iis 


] 
Height of the last volution gp preceding whorl ca 8, 


My type-specimens consist of regularly increasing volutions, with a strongly 
expanded aperture. They are broadly carinate. In one of my examples traces of 
the slit-band are indicated. The casts are provided with wide and deep umbilici, 
exhibiting parts of the inner volution. The remarkable similarity of my Himalayan 
types to the Alpine Bellerophon Vigilit is obvious from the illustration 
of a cast in the Bellerophon limestone of the Enneberg Valley by Stache, 
which I ‘have figured in Plate VIII, fig. 17, for comparison with the Indian 
species. 

Locality and geological oontion: number of specimens examined.—Kuling 
shales, south of Pomarang: 10. (Coll. Krafft.) 
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BRACHIOPODA. | 


CHONETES LISSAKENSIS, Diener. 


In black shales of the Kuling series near Po (left side of the Spiti river), 
rock specimens have been collected by Hayden, which are true lumachelle, being 
made up almost entirely of casts of Chonetes lissarensis. It is probable that besides 
this leading fossil other species of Chonetes are also present, but their state of preser- 
vation renders them undeterminable. Most of the casts are fragmentary and 
strongly weathered, but some examples have been discovered in which the distinctive 
features of Chonetes lissarensis are sufficiently well marked to allow a certain iden- 
tification. | 

In the second part of the present volume the presence of Chonetes lissarensis 
has been signalized in Stoliczka’s collection from the Kuling shales of Kuling, 


Propuctvs cf. GANGETICUS, Diener. 


1897. Productus gangetious, Diener. The permian fossils of the Productus shales of Kumaon and Garhwél, 
Palsontol. Indica, ser. XV, Himalayan Foss., vol. I, pt. 4, p. 28, Pl. I, figs. 1,2; Pl. II, fig. 3. 

A considerable number of fragmentary dorsal valves of a large Productus have 
been collected in the black Kuling shales south of Pomarang by A. v. Krafft. All 
my specimens are mere fragments of external casts, either of equal length and breadth 
or transversely oval. In their external characters they are very closely allied to the 
species described by myself as Productus gangeticus from the permian Productus 
shales of the Niti district. The valves are very flatly convex, with wings slightly 
excavated and bent up along their margins. A broad median fold is only faintly 
indicated. The sculpture of the cast, consisting of numerous, regularly arranged, 
elongated, club-shaped tubercles in the visceral, and of very closely packed longitu- 
dinal spines in the marginal, portions of the valve, agrees very well with the 
ornamentation exhibited in the type-specimens of Prod. gangeticus from Pain- 
khénda. : | 

In none of my specimens has the apical region been preserved. I am conse- 
quently not able to examine its internal structure, which is one of the leading features 
of distinction in P. gangeticus. My examples are therefore too imperfect to 
warrant a certain identification, and their ‘direct reference to Prod. gangeticus 
may have elements of doubt, although I know of no other species of Productus 
which could claim closer comparison, especially if the large dimensions of the present 
specimens are taken into consideration. In one of my fragments a length of about 
65 mm. corresponds toa width of about 90 mm. In a second specimen the corre- 
sponding measurements are 50 and 74 mm. A similar size is not attained by any 
Productus of the group of Fimbriaté, with the single exception of Prod. gangeticus. 

Locality and geological position: number of specimens examined —Black 
Kuling shales, nullah south of Pomarang: 8. (Col. Krafft.) 
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MARGINIFERA HIMALAYENSIS, Diener. 


Numerous specimens, completely agreeing with those described in the second 
part of the present volume, have been collected by Hayden and A. v. Krafft in the 
black Cephalopoda-bearing shales of the Kuling series. ‘The chief localities from 
which they have been recorded are the following: north-north-west of Kéga, 24; 
north-west of Muth, 22; nullah opposite Gaichund, right bank of Parahio river, 3: 
north-north-west of Kaga, 12; Thanam Valley, 2; Druineh E. G., 11. 


AuvLosTEGES cf. aie¢as, Netschajew, Pl. VIII, figs. 13, 14, 


1894. Aulosteges gigas, Netschajow. The fauna of the permian rocks in the Kastern part of European 
Russia (in Rassian), Trudy Soo. of Naturalists, Imper. University of Kasan, T. XXVII, pt. 4, 
p- 155, Pl. ITI, figs. 1, 3; Pl. LV, figs. 8—5, 12. 

1900. Productus Purdons, Hayden. General Report, Geol. Surv. of India, 1899-1900, p. 189. 

Numerous examples of a large species of one of the Productide occur in the 
permian sandstones of Po. The ventral valves stro ngly recall in their general shape 
Productus Purdoni, Davidson. With this species they have been provisionally 
identified by Hayden. It was only after a careful preparation of their a 
that the incorrectness of this identification could be proved by the dis 
large area: with a distinct pseudodeltidium. Thus the appurtenance of 
layan form to the genus Auwlosteges, Helmersen, was ascertained. 

- There exists a very intimate relationship between my Himalayan specimens and 
the Russian Aulosteges gigas, Netachajew, and I cannot help mentioning that they are 
only doubtfully distinguishable. If I do not unhesitatingly refer the Himalayan 
examples from Po to Netschajew’s species, it is only on account of the difficulty 
of a closer comparison of their details of ornamentation, the Russian type-specjmens 
being provided with their shell, which in my Himalayan materials is only fragmen- 
tarily preserved. But there is undoubtedly very little probability that 4. gigae and 
its Himalayan representatives could be specifically separated. 

Among the genus Awlosteges there is no other species which in ifs external shape 
so strongly recalls Productus. Ventral and dorsal valves have never been found 
attached to each other. The ventral valve is only moderately inflated, and always 
longer than broad. The hinge-line is shorter than the greatest breadth of the shell, 
which is situated in the lower or anterior portion of the valve. In the longitudinal 
direction the apical region is strongly vaulted, but in the visceral region of the valve 
the curve becomes gradually flattened, and again a little more distinctly arched near. 
the front. In the transverse direction the lateral parts of the valve ascend steeply 
to the flatly arched and slightly impressed middle part.. In some of my specimens 
this mesial impression becomes sufficiently broad and distinct to form a true 
sinus, 

The hinge-line is perfectly straight, never arched as in Davidson’s type- 
specimen of Productus Purdoni. It is bordered by a broad and flat area, which is 


pical region, 
covery of a 
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covered by numerous and delicate vertical stris of growth. It is interrupted in the 
middle by a narrow pseudodeltidium, which is bordered by parallel margins, strongly 
curved, considerably elevated above the surface of the area and ornamented with a 
few horizontal marks. The apex projects only very slightly beyond the area, and 
is barely incurved. In one of my specimens it bears a very distinct, irregularly 
rounded, mark of attachment, looking exactly as if it had been fixed to a foreign 
body: Otherwise it doas not exhibit any traces of malformation. 

The majority of my fragments are casts in which fragments of the shelly layer 

have been only partly preserved. Nevertheless from a combination of the remain- 
ing fragments of the shell in my numerous examples we are able to reconstruct the 
original ornameatation of its surface to a very considerable extent. This ornamen- 
tation consists of two elements of sculpture—coarse, closely arranged spines, and 
irregular concentric wrinkles. In the visceral region the spines are stout and 
elongated, whereas in the marginal region they are replaced by rounded tubercles, 
which are more closely clustered together. . 

Among the concentric wrinkles some are so strongly developed that their marks 
are not restricted to the shelly layer only, but are visible even on the casts. But 
their number seems always to be smaller than in Netschajew’s Russian ty pe-specimen 

ef Aulosteges gigas (1. c., Pl. III, fig. 1). Besides the stronger concentric wrinkles, 

a very delicate concentric striation is exhibited in those fragments of the shell 
which have not been injured by weathering. Where the internal cast is . perfectly 
uninjured, it is covered with small, pustular crenulations, but where it has been 
subjected to weathering, sharp longitudinal grooves appear in their stead. One of 
my casts is so strongly weathered that the impressions of the cardinal or divaricator 
muscles are indicated as flat, trapezoidal prominences, covered with deep, strongly 
marked and very closely arranged furrows. 

To Netschajew the dorsal valve of his Russian species was known only in the 
form of internal casts. Among my Himalayan materials two dorsal valves with 
their shelly layer almost entirely preserved, have been discovered. In both of them 
the cardinal region has been broken off. ‘The cardinal process, the remarkable 
shape of which has been illustrated by Netschajew in Plate IV, fig. 5, of his memoir, 
is consequently not accessible to examination. 

The sculpture of this valve consists of very numerous, closely arranged, elon- 
gate and delicate spines, which are replaced by shorter ones in the vicinity of the 
frontal and lateral margins. Outside the visceral region afew concentric wrinkles 


can be observed. The surface of the dorsal valve is flatly concave, with a very faint 


indication of a shallow median fold. 
‘'he measurements Of my type-specimen are as follows :— 


Length 61 mm. 
Breadth be the véntral valve. ‘ ‘ Bigs 1D 
Thickness . 26 5, 
Breadth of the area : ‘ ‘ ; ‘ ~. 2 35 
Length of the hinge-line ; ; : - 40 ,, 


Locality and geological position: number of specimens examined. —Sandstone 
underlying Kuling shales, north of Po: 11. _ (Coll. Hayden and Krafft.) 


\ 
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Remarks.—Though the present shells, which I consider to belong to Aulosteges 
gigas, show a very great resemblance to the typical form, as figured by Netschajew, 
some slight differences might be pointed out, which to me, however, appear to be of 
too small importance to warrant a specific distinction from the Russian species. 
This question is, however, not easy to decide, since the differences consist exclu- 
sively in the ornamentation, of which character it is difficult to judge in my Hima- 
layan types on account of their state of preservation. So far as their sculpture is 
known to me, it seems to differ slightly from that of the typical 4. gigas by the 
smaller number of concentric wrinkles and by the closer arrangement of tubercles 
or spines. Nevertheless, I prefer to decide in favour of a provisional identification of 
my Himalayan fossils with Netschajew’s species from the permian rocks of Eastern 
Russia. 


SPIRIGERA GERARDI, Diener, Pl. IX, figs. 6, 7. 


This is the commonest leading fossil of the permian sandstones underlying the 
black Kuling shales, whereas it is rather rare in the shales themselves. The discovery 
of very numerous examples in all stages of growth has done much towards the eluci- 
dation of the range of variability in this species. i refer the reader for infor- 
mation concerning the distinctive characters of the species to the descriptions in my 
memoirs on the faunze of the Productus shales of Kumaon and Garhwé4l (p. 47) 
and of the anthracolithic system in Kashmir and Spiti (p. 56) and in the forego- 
ing chapter on the fossils from the Productus shales of the Lissar Valley. 

The variability, which is well displayed in a considerable number of examples 
from Spiti, chiefly affects the character of the dorsal valve, which is either with 
or without a mesial sinus. In typical forms the dorsal valve is very regularly rounded 
in both directions, and no mesial elevation, nor depression, is developed. This 
type is illustrated in-fig. 6. In this illustration the presence of concentric expan- 
sions is clearly exhibited. Besides this typical form a variety with a sinus has been 
noticed. The sinus is exactly of the same pattern as in the ventral valve, and 
moderately impressed and bordered by converging margins. It corresponds to a 
distinct emargination in the front-line. | 

In a specimen (fig. 7), which belongs to this sinuated variety, some of the 
internal characters are accessible to observation. In the internal cast of the ventral 
valve the stout crural plates formimg the base of the dental sockets are shown. 
In front the space left by the dental or rostral plates is marked by the steep slope of 
‘the posterior elevation of the socket-walls. The anterior adductor and diductor 
scars have been slightly obscured by weathering. 

Locality and geological position: number of speaimens examined, —Sandstone 
underlying the black Kuling shales north of Po, 63 (coll. Hayden and Krafft) ; 
north above Thabo, 6 (coll. Krafft) ; Larsa E, G., Thanam Valley, 3 (coll, Hayden) ; 
north-west of Muth, 4 (coll. Krafft) ; south of Pomarang, 6 (coll. Krafft). 

Black Kuling shales, north of Po, 1 — Hayden) ; south of Pomarang, 3 (coll. 
Krafft). 
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SPIRIGERA Cf. PROTEA var. ALATA, Abich, Pl. IX, fig. 5. 


1878, Spirigera protea var. alata, Abich. Geologische Forsohungen in den Kaukasischen Landern I, Th. 
Eine Bergkalkfauna aus der Araxesenge bei Djulfa in Armenien, p, 56, Taf, VIII, figs, 2, 5,6; 
Taf, IX, fig. 10. 
1900. Spirigera protea var. alata, G. v. Arthaber, in Frech u. Arthaber, Ueber das Palewozoicum in Hochar- 
menien und Persien, Beitrige zur Paleontologie Oesterreich-Ungarns, etc., Bd. XII, Heft 4, p. 276, 
Taf. XXII, figs. 2, 3. 
The existence of this as a Himalayan species depends upon a single specimen, 


with the apex of the ventral valve broken off, but otherwise very well preserved. 

A full description of the numerous varieties of Abich’s Spirigera protea, one of 
the most characteristic types of the permian Otoceras beds of Djulfa, will be found in 
Dr. G. v. Arthaber'’s memoir. It may be incidentally mentioned that I have 
been able to compare my example with Arthaber’s Armenian type-specimens, to 
which his illustrations correspond in every respect. My example agrees with them 
in all characters of importance. The points in which they differ are inconsiderable 
and barely of specific value; they consist of a stronger development of the varietal 
characters than is met with in Abich’s type. 

The present specimen is of triangular shape, strongly inflated, and probably 
broader than long, so far as we may judge from the dimensions of the smaller valve. 
The cardinal angles are rounded. The arrangement of furrows or intercostal valleys 
is exactly the same as in the Armenian examples, but both the furrows and the in- 
termediate elevations are more strongly developed. The sinus in the ventral 
valve is very deeply impressed and regularly rounded at the bottom. The two valleys, 
which border the high and narrowly rounded folds on each side of the mesial sinus, 
can be traced into the vicinity of the apical region. The same remark applies to 
the deep furrows in the dorsal valve, which separate the two lateral elevations from 
the mesial fold. The top of the latter is not so broadly flattened as in the Arme- 
' nian examples; a mesial furrow along its crest is consequently only quite 
indistinctly developed. Thus a developmental series of varieties can be traced from 
Spirigera protea var. quadrilobata to the present specimen, which is characterized 
by a gradual decrease in the development of a mesial furrow along the top of the 
dorsal fold. } 

Although the shell has been partly preserved, I have not succeeded in 
discovering any traces of a radial ornamentation. Stris of growth, however, are 
rather strongly developed, especially along the two mesial folds of the ventral valve, 
where they are not confined to the vicinity of the front. 

The measurements of the present specimen are as follows :-— 

Length of the dorsal valve .  . ° ‘ ° ‘ » 16 mm. 
Breadth of the dorsal valve , e ° ° ° ° , 19°5 ,, 
Thickness of both valves . e ° e ° . ° 16 Ca, 
Locality and geological position: number of specimens examined.—Black 


Kuling shales, north-west of Muth;1, (Coll. Krafft.) 
2 B 
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Remarks.—There can be no doubt that this specimen belongs to Abich’s 
group of Spirtgera protea. A satisfactory diagnosis of this remarkable group 
has been given by G. v. Arthaber. Its distinctive features are: the presence of 
median furrows in both valves, especially in the ventral, which are bordered by 
strong folds; the development of secondary lateral folds and corresponding furrows ; 
the peculiar shape of the frontal wave, which shows a large median saddle of either 
high and rounded or low and angular outlines, bordered on each side by a deeper or 
principal and by.a smaller, secondary lobe, In this diagnosis all the important 
characters of my Himalayan specimen are included, But I must goastep further 
end suggest that the Himalayan Spirigera protea is probably identical with 
Abich’s var. alata, although some difference is shown in the details of their features. 
Some palzontologists may probably deny the identity of the two shells and may 
prefer to retain a special varietal denomination for the Himalayan form. But as 
the general character is the same in both, and as the differences consist in a stronger 
development, or accentuation, of the distinctive features of the var. alata, I have 
come to the conclusion that the term alata might advantageously be made use of for 
the Himalayan species. 


SPIKIFER RAJAH, Salter, 


_ I can add but very little to what has been stated in my memoir on the anthra- 
colithic fossils of Kashmir and Spiti and in the third chapter of this mono- 
graph. 

The species is very numerously represented in Hayden’s and Krafft’s collections 
from the Kuling shales. Several examples have been met with at Lilang in the 
same slabs of rock from which specimens of Cyclolobus were extracted. The 
species seems to be entirely restricted to these shales, which form the uppermost 
portion of tLe Kuling series in Spiti. No specimens are recorded, either from the — 
underlying permian sandstone or from the Fenestella beds and the grey flaggy 
limestone of Muth with Spirifer Curzoni. | 

The most characteristic feature in the sculpture of Spirifer rajah is the pre- 
sence of coarse, broadly vaulted, primary ribs, each of which is ornamented by a 
variable number of lower, secondary costz. In one of my specimens from Kaga 
the primary ribs are less prominent than in the generality of examples. Although 
each of them corresponds to a bundle of secondary costs, the intermediate valleys 
are only slightly more strongly developed than the furrows separating the secondary 
ribs. Thus an ornamentation is produced which somewhat recalls that of Sp. 
Fritschti, Schellwien (Palzeontographica, 39 Bd., 1892, p. 43, Taf. V, figs. 4—8, 
Abhandl. K. K. Geol. Reichs-Anst., XVI Bd., p. 71, Taf. X, figs. 7—10). Never- 
theless the difference, especially in the shape of the sinus, is sufficiently well marked 
to exclude any possibility of confounding tlie two species, which in their typical 
forms are very far distant from each other, * 

Locality and geological -posttion: number of specimens examined.—Black 
Kuling shales, Lilang, together jwith Cyclolobus Kraffti, Dien., 3 (coll. Krafft); 
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seven miles north-north-west ,of Kaga, 7 (coll. Hayden); Thanam Valley, 3 (coll. 
Hayden); Kuling, 1 (coll Krafft) ; north-north-west of Kdga, 4 (coll. Hayden) ; 
north-north-west of Muth, 22 (coll. Krafft); south-east of Muth, 2 (coll. Hayden) ; 
nullah opposite Gaichund, right bank of Paralhio river, 3 (coll. Krafft). 


SprriFeER Marcour, Waagen, Pl. VII, fig. 1. 


1858. Syirifer striatus, Maroou. Geology of North America, p. 49, Pl. VII, fig. 2. 
1888. Spirifer Marcoui, Waagen. Salt Range Fossils, Palwontologia Indica, ser. XIII, vol. I, Productus 
Limestone Foss., p. 510, Pl. XLVII. 

Two large and partly weathered, but almost complete, examples of this charac- 
teristic and easily recognised species have been met with. They are not inferior 
in size to the largest specimens collected by Waagen in the Productus limestone 
of the Salt Range. ‘Their most conspicuous peculiarity is the deep sinus of the 
ventral valve and the corresponding high and crest-shaped mesial fold in the dorsal 
valve. The mesial sinus is sharply impressed in the middle and limited on both 
sides by obtusely rounded ridges. In the figured specimen the area is compara- 
tively low, whereas it is nearly twice as high in my second example. But in both 
specimens it is straight, not concave as in Spirtfer Ravana, Diener. 


While describing Sp. Ravana in the fourth part of the present volume 
(p. 84), I did not omit to refer to the several difficulties in the way of a satis- 
factory determination of this species. It is.so nearly allied to Sp. Marcoui 
that I considered it only a matter of taste whether the differences between them 
should be admitted or should not as sufficient for the distinction of two separate 
species. As distinguishing features the following have been enumerated: the con- 
cave shape of the area, and the presence of broad, shallow ridges or folds, following 
the direction of the strize in Sp. Ravana. My examination of two true represen- 
tatives of Waagen’s Sp. Marcout has convinced me of the correctness of 
this statement. Whereas the breadth of. the area is a variable feature, its shape 
appears to be a character of greater importance, my two examples of Sp. 
Marcous from Spiti differing in this respect from my type-specimen of Sp. 
Lavane from the Productus shales of Kiunglung E. G. Nor is any trace of folds or 
ridges observable in the present specimens of Sp. Marcous. Their surface is 
covered with numerous and delicate radiating stris. In the dorsal valve of the 
figured specimen a tendency to form bundles or fasciculi is rather indistinctly 
developed, whereas fasciculi are entirely absent in the ventral valve. But such 
fasciculi of radiating lines are different from the shallow folds in Sp. Ravana, 
which in the latter species do not correspond to separate bundles of stris,. 

It cannot, however, be denied that these distinctive features are of so little 
value that the name Sp. Ravana might perhaps be used better asa varietal 
than as a specific denomination, 


In the dorsal valve of the figured specimen the radiating lines are crossed by 


imbricating, irregular marks of growth. | 
2B 
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The measurements of the figured specimen are as follows :— 


Entire length of the shell . ° : : : ; : - 66 mm. 

» breadth , , « a St : ; ; ‘ » OF , 
Length of the dorsal valve . ; a is ee a ere 
Thickness of both valves. ‘ : : ; , . &¢ 5 
Breadth of the area of the ventral cin ; ‘ : ; P ~ DM 5; 


Locality and geological position: number of specimens examined.—Sandstone 
underlying Kuling shales, north of Po: 2. (Coll. Hayden and Krafft.) 

_ Remarks.—Spirifer Marcout is quoted from the Amb beds (lower Productus 
limestone) and from the base of the middle Productus limestone by Waagen. 
According to Noetling it is one of the leading fossils of the Amb beds. 

Prof. Waagen quotes Marcou’s Sp. striatus:'as a synonym of Sp. Marcoui. 
Marcou’s type-specimen was found at Pecos village (New Mexico) in a bed of 
limestone, which propa’: forms ‘part of the coal-measures. — 


SPIRIFER FASCIGER, Keyserling (= SPIRIFER MUSAKHEYLENSIS, Davidson). 


Very large examples of this species have been recently found by Mr. Hayden in 
the black shales of the Kuling series in Spiti. A fairly complete ventral valve 
from Kaéga measures 52 mm. in length and 120 mm. in width. A dorsal valve from 
the same locality measures 54 mm. in length and probably more than twice as 
much in breadth. 

To the detailed descriptions which have been given in Part 4 (p. 35) and Part 2 
 (p. 63) of the present volume, I have but little to add. The variability of the 
shapes is, however, even greater than I had formerly supposed. Among the large 
Himalayan materials entrusted to me for examination no specimen had hitherto 
been found agreeing completely with Tschernyschew’s and Gruenewaldt’s ty pe-speci- 
mens of Spirifer fasciger in the character of the folds. Now in the sandstones under- 
lying the black Kuling shales of Kigaa dorsal valve has been discovered by Hayden, 
in which the folds corresponding to the fasciculi of ribs are not rounded, as in the 
generality of Indian types, but provided with acute edges. That Sp. fasciger and 
Sp. nitéensis are linked together by a series of intermediate shapes, will be explained 
more fully in the following description of the latter species. 

Locality and geologial position: number of specimens examined.—Sandstones 
underlying black Kuling shales, north of Po, 10 (coll. Hayden and Krafft); north 
above Thabo, 3 (coll. Krafft). 

Black Kuling shales, north-north-west of Kaga, 3 (coll. Hayden); Lilang, 1 
(coll. Krafft) ; north above Thabo, 3 (coll. Krafft). 


SPIRIFER NITIENSIS, Diener. 


In my memoir on the anthracolithic fossils of. Kashmir and Spiti (p. 65) I 
signalized the presence of this species in the ‘sandstones associated with the black 
Productus or Kuling shales near Po in Spiti. At the same locality a large number 
of examples has been recently collected by Hayden and Krafft. 
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It is a rather astonishing fact that among these specimens single ventral valves 
by far predominate, whereas dorsal valves are extremely rare. 

The most conspicuous character of this species is its strongly transverse, often 
fusiform shape. ‘Typical forms are very easily distinguished from Spiréfer fasciger 
by their remarkable width and peculiar ornamentation. The latter is characterized 
by very numerous fasciculi of ribs, each of them consisting ofa small number (three 
to four) of single coste of unequal strength. But in a considerable number of 
specimens the ribs composing the different fasciculi become either indistinct or 
nearly equal in strength. The central rib, which in typical shapes is the most 
prominent, gradually diminishes in size from the fasciculi bordering the mesial sinus, 
towards the attenuated wings which are only very delicately plicated. Thus true 
transitional forms between Sp. nitiensis and Sp. fasciger may occasionally be found 
in which the larger number of fasciculi remains the only uncertain feature of dis- 
tinction. If the ornamentation has been obliterated by weathering, a determination 
of fragmentary specimens may become difficult, but in well-preserved examples 
one rarely finds any difficulty in keeping the two species separate. 

By gradual obliteration of the secondary ribs exceptional shapes of Sp. nitiensis 
approach rather closely to some types of the permian Sp. alatus, Schloth. But the 
true Sp. alatus remains always comparatively small and itsribs are less broad than 
the folds, which in Sp. nitiensis result from a coalescence of three or four indistinct 
secondary coste. | 

The species attains very large dimensions. Inthe permian sandstone north of 
Po a ventral valve has been collected by A. v. Krafft and Hayden measuring 42 mm, 
in length and about 130 mm. in width. | 

Locality and geological postition: number of specimens eramined.—Sandstones 
underlying black Kuling shales, north of Po, 18 (coll, Hayden and Krafft) ; north- 
north-east of Po, 1 (coll. Hayden) ; south of Pomarang, 1 (coll. Krafft), : 


SPIRIFER DISTEFANII, Gemmellaro, Pl, IX, figs, 2, 3, 4. 
1899. Spirifer Distefanii, Gemmellaro. La fauna dei calcari con Fasalina della Valle del F. Sosio, Faso, LV, pte. 
I, p. 300, Pl. XXXVI, figs. 18—25, 

This species, as introduced by Gemmellaro, contains forms which in their 
general shape recall the group of Spirifer pinguis, Sow., with smooth sinus and 
dorsal fold, and with very delicately ornamented.lateral parts. Among Krafft’s and 
Hayden’s Himalayan collection it is represented by a large number of examples. 
Though nearly all of them are fragmentary, an examination of several specimens is 
sufficient to afford a clear idea of the characters of the species, 

The majority of my specimens are smaller than Gemmellaro’s type-specimens 
from the Sosio limestone of |Sicily, and only oné attains the dimensions of his 
largest. type-specimen (figs. 21—24). Suborbicular shapes, recalling Gemmellaro’s 
illustration in figs. 19 and 20, are an exception. Transversely elongate shapes 
largely predominate, and some exceptional shapes (fig. 4) are nearly twice as wide 
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as long. The hinge-line is always considerably shorter than the greatest width 
of the shell, and provided with rounded cardinal angles. The greatest transverse 
diameter is situated a little anteriorly to the middle of the length. 

Another character, which is subject to some variation, is the convexity of the 
valves, Thus size, gibbosity and proportional width are as variable in the present 
species as in any belonging to the genus Spérifer. But, in accordance with Prof. 
Davidson, I am convinced that these characters cannot be considered as of specific 
importance in the group of Sp. pinguis, since they vary in almost every individual, 
and since every link may be traced connecting the most extreme variations 
represented by either form. 

The illustrations which I have selected for Plate IX do not prove conclusively 
the intimate affinity between the different shapes, but my opinion as to their 
specific identity has been founded upon the examination of forty individuals. 

In all their characters, excepting those of size, gibbosity and proportional width, 
my specimens are identical. The ventral valve, which, as a rule, is a little more 
convex than the opposite one, is provided with a smooth median sinus, which origi- 
nates at the apex asa narrow sulcus, bordered by sharp margins, and widens 
out considerably towards the front. It is always distinctly defined and either 
rounded or flatly depressed at the base. In none of my specimens is there any trace 
of ornamentation within the sinus, which either is, or is not, produced into a tongue- 
shaped process at the front. 

In the dorsal fold a broad mesial elevation or fold eorraspouils to the smooth, 
strongly diverging sinus of the opposite valve. This fold is always marked off from 
the remainder of the shell by distinct furrows, and is, as a rule, flattened or only 
slightly convex along its top. In specimens provided with a tongue-shaped process 
at the front of the ventral valve the fold becomes very prominent anteriorly. It is 
either smooth or interrupted by a delicate median groove or furrow. 

In both valves the lateral parts are ornamented with a variable number of ribs, 
which are never very strongly developed, but in some examples become so delicate, 
that they are only noticed if looked at under special conditions of light. They are 
always more distinctly developed in the dorsal valves. 

Where the surface of the shell has been preserved, concentric strize of growth 
can be seen intersecting the radial plications. 

The beak of the ventral valve is small, prominent and pointed. The hinge- 
line is bordered by a low and narrow area. In the generality of Himalayan 
examples it is even lower than in Gemmellaro’s type-specimens. 

The relative proportions vary considerably, as will be perceived from the 
meastrements taken from three fairly complete individuals. 


I. II. ITT. 
Entire length of the shell ‘ ‘ ‘ 21mm. 23°5mm. 22 mm, 
breadth ,, ‘ ; ; $3 i, 27) Css 25 Cs, 


39 


Length of the dorsal wales : ; ; 18 ,, 21, 185 , 
a) hinge-line e e e 26 9 19 99 17 99 
Thicknese of both valves . : ‘ 15 ,, 1i3_—si,, 13°5 ,, 
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Locality and geological position: number of specimens examined.—Sandstones 
underlying black Kuling shales, 4 miles west of Po, 24 (coll. Krafft) ; north of Po, 
13 (coll. Hayden and Krafft) ; north above Thabo, 2 (coll. Krafft) ; half-way between 
Po and Mani, left bank of Spiti river, above Dankhar road, 2 (coll. Hayden). | 


SrREPTORHYNCHUS of. PECTINIFORMIS, Davids., Pl. IX, fig. 8. 


1862. Streptorhynchus pectiniformis, Davidson. On some carboniferous Brachiopoda, collected in India by 
A. Fleming and W. Purdon, Quart. Journ., Geol. Sooc., London, vol. XVIII, p. 30, Pl. I, fig. 17. 
- 1863. Streptorhynchus pectiniformis, Davidson, in L. de Koninck, Memoir des fossiles paléozoiques recueillis 


dans |’Inde, p. $7, Pl. X, fig. 17. 
1864. Streptorhynchus pectiniformis, Waagen. Salt Range Fossils, Palwontologia Indica, ser. XIJI, vol. 


I, Productus Limestone Fossils, p. 587, Pl. LV, figs. 4—11. 

Most of the specimens by which the sub-family of Orthothetine is repre- 
sented in Hayden’s and Krafft’s collections are specifically undeterminable. One 
example only, consisting of a single ventral valve, may be provisionally identified 
with Streptorhynchus pectiniformis, Dav. Everyone who is acquainted with the 
difficulty of determining shells belonging to a genus of the Orthothetine will under- 
stand the reasons which induce me to consider this identification far from being safe, 
although the external characters of my example speak rather strongly in its 
favour. : 

‘The ventral valve is of triangular, semiconical shape, and little inflated. The 
latter character is contradictory to Waagen’s diagnosis, who describes the ventral 
valve of St. pectiniformis as strongly inflated and equally curved in the longitudinal 
and transverse directions. But some of Waagen’s illustrations (1. c., Pl. LV, figs. 
5, 7) clearly show that very moderately inflated examples occur together with more 
gibbous ones. : 

The apex is greatly attenuated but its pointed beak is not accessible to exami- 
nation, having been broken off. The front-margin has not been preserved. ‘he hinge- 
line is considerably shorter than the greatest breadth of the shell, It is bordered by 
an area, which is broader than high, slightly concave and interrupted in the middle 
by a narrow, convex pseudodeltidium. | 

The sculpture agrees entirely with that of the Salt Range specimens of S¢. 
pectiniformis. It consists of radial striz, which originate in the apex and 
cover the entire surface of the vaive, and of irregular, radiating plications, 
which occur to the number of ten or eleven in the visceral and marginal regions of 
the shell. The striation remains approximately parallel to the coarse plications, but | 
occasionally converges irregularly towards the top of the latter. 

It is chiefly this remarkable ornamentation on which my identification of the 
Himalayan specimen with St. pectiniformis is founded, A similar sculpture is 
exhibited in Meekella striatocostata, Cox, of which satisfactory illustrations have 
been given by Geinitz (Carbonformation und Dyas in Nebraska, 1866, Taf. III, 
figs. 22—24) and by Meek {Palewontology of Eastern Nebraska; Meek and 
Hayden, Final Report of the U. 8. Geol. Surv. of Nebraska, Pl. V, fig. 12). But 
the American‘ examples figured by these authors are sub-globose, becoming very 
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convex with age, although a generic difference between Streptorhynchus pectiné- 
formis and Meekella striatocostata is only revealed by their internal characters, 
With regard to the latter I can only say that in my Himalayan specimen no traces 
of dental plates are observable in the apical region. This fact tends to confirm the 
correctness of placing the Himalayan species among the genus Streptorhynchus, not 
among Meekeila, but I must hasten to add that my statement is based on an 
external examination of the apical region of my specimen only, not of a transverse 
section, which could not be made without destroying the specimen. Thus the iden- 
tification with St. pectiniformts cannot be considered as perfectly safe. 

The present valve is provided with a small number of strongly marked ridges 
of growth, which form very indistinct zig-zag lines, recalling in this respect the 
irregular ridges in the Punjab specimen illustrated in fig. 7 of Waagen’s memoir, 
rather than Davidson’s type-specimen. 

Locality and geological position: number of specimens examined.—Sandstone 
underlying black Kuling shales, north of Po: 1, (Coll. Krafft and Hayden.) 

Remarks on the species of Orthothetine represented in Hayden’s and Krafft’s 
Himalayan collections. —A small number of ventral and dorsal valves from the permian 
sandstone of Po recall the group of Derbyia senilis, Phill. D. grandis, Waagen, and 
D. regularis, Waagen, might be compared with them, but the fragmentary character 
of the apical portion in the ventral valves excludes the possibility of a generic 
determination. Thus I must be satisfied with recording the presence of species 
belonging to the sub-family of Orthothetine in the permian rocks of Spiti. 


DievasmMaA La ToucueE!, Diener. 


Specimens of this interesting species, a full description of which has been given 
in the notes on the fauna of the Productus shales of the Lissar Valley, have been 
discovered in the permian sandstones underlying the black shales of the Kuling 
series; near Thabo 3 were collected by A. v. Krafft, and north of Po 8, by Krafft 
and Hayden. | 
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VI—CORRELATION OF THE ANTHRACOLITHIC SYSTEM IN SPITI 
WITH THE CARBONIFEROUS AND PERMIAN SYSTEMS 
IN eres AND INDIA. 


Wherever in Spiti a complete series of the anthracolithic system is developed and 
well exposed, fwo groups can be recognised and distinguished, as has been stated 
by Hayden. Both groups are separated by a great unconformity, and differ 
remarkably in their faunistic character and in their lithological features. 

The group above the great unconformity, which corresponds to the Productus 
shales of the Niti area, is much better known than the lower division, because 
richer collections of fossils have been examined. The sequence of beds has been 
carefully studied by Hayden and A. v. Krafft. According to their observations 
the series above the great unconformity can again be divided into three sub-divisions, 
in descending order— 

C. Black shales with limestone partings. 
B. Calcareous sandstones. 
A. Unfossiliferous grits and conglomerates, 


In 1901 Noetling (Beitrige zur Geologie der Salt Range, insbesondere der per- 
mischen und triassischen Ablagerungen, Neues Jahrb. f. Min., etc., Beilageband XIV, 
p. 443) compared these rock-groups with the Productus limestone formation of the 
Salt Range. He correlates the black Kuling shales (C) with the upper Productus 
limestone or Chidru group, the calcareous sandstone (B) with the middle Productus 
limestone (Virgal group), but leaves the question undecided as to whether the underly- 
ing grits and conglomerates ought to be considered as equivalents of the Warcha and 
Amb group or only of the Amb beds. 

The results of my examination of the fossils collected in the black Kuling shales 
and in the underlying calcareous sandstones by Hayden and wraith are entirely in 
accordance with Néetling’s correlation. 

The correlation of the basal grits and conglomerates cannot be based on pale- 
ontological evidence, no fossils from this rock-group being represented among the 
Himalayan collections. But the two following divisions contain numerous remains 
of marine animals of a decidedly permian age. 

The following is the list of fossils described from the black Kuling shales with 
limestone partings, which form the topmost group of the permian system in Spiti 
and pass gradually into the lowest beds of triassic age (zones of Otoceras Wood- 
wardi, Griesb., and Meekoceras Noetlingt, Krafft) :— 


Cephalopoda. 
Orthoceras, sp. ind. 
Nauttlus (Grypoceras), sp. ind. 
Xenaspss cf. carbonarta, Waag. 
Cyelolobus cf. Oldhams, Waag. 
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Cyclolobus énsignts, NOV, sp. 
»  (Krafftoceras) Krafftt, nov. sp. 
” Haydeni, nov. sp. 


Lamellibranchtata. 


Modsolopsis Teplofi, Vern. 
Solemya btarmica, Vern. 


Mytilus, sp. ind. 


Conocardium sp. ind, aff. stesso, Gemm. 
Oxytoma laticostatum, Netsch. 

Gonsomya sp. ind. aff. Kasaneness, Gemm. 
Myophoriopss Krafftz, hov. sp. 
Megalodus, sp. ind. 


Gasteropoda. 


Entalis, sp. ind. 
Bellerophon cf. Végtis:, Stache. 


Brachiopoda. 


Productus cf. gangeticus, Dien. 
Marginifera himalayensts, Dien. 
Chonetes ltssarensts, Dien. 
Spirifer rajakh, Salter. 
»,  fasctger, Keyserl. 
Sptrigera ci. protea var. alata, Abich. 
= Gerards, Dien. 


These fossils are, however, not generally distributed throughout the Kuling shales, 


but appear rather to be confined to certain localities only. In the following list. the 
fossils of this horizon have been enumerated with respect to the localities where they 
have been collected. oe 


S. of Pomarang. 


Ozytoma batscostatum, Netsch. 
Modsolopsis Teplofi, Vern. 
Solemya cf. bsarmtca, Vern. 


. Conocardtum sp. ind. aff. sicudo, Gemm. 


Fntalts, sp. ind. 


_ Bellerophon cf. Vegslei, Stache. 
' Productus cf. gangetseus, Dien. 


Spsrigera Gerardi, Dien. 


N.-W. of Muth. 


Orthoceras, sp. ind. 

Sptrigera ck. protea var. alate, Abich. 
Sptrifer rajgah, Salt. 

Marginifera himalayensss, Dien. 
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Xenaspis of, carbonaria, Waag. 


Nu N.-W. of Kdga. 


Cyclolobus of. Oldham, Waag. 
Spirtfer rajah, Salt. 

» Fasciger, Keyserl. 
Margintfera himalayensis, Dien. 


Nullah opposite Gaichund. 
Myophorsopis Krafftt, nov. spe 
Spirifer rajah, Salt. 
Marginyfera himalayensis, Dien. 


Lilang. 


Cyclolobus tss1g#i8, NOV. sp- 
‘5 Hay dens, nov. sp. 
a Krafftt, nov. sp. 
Mytilus, sp. ind. 
Sptrefer rajak, Salt. 
»  Jascsger, Keyserl. 


Knling. 
Cyclolobus Haydent, nov. sp. 

Gonsomya sp. ind. aff. kasanensis, Gemm. 
Megalodus, sp. ind. 

Marginifera khimalayensss, Dien. 

Sptrsfer rajah, Salt. 


Vicinity of Po. 


Cyclolobus Haydent, nov. sp. 
Nautslus (Grypoceras), sp. ind. 
Chonetes bessarensss, Dien. 
Spsrigera Gerards, Dien. 


Only two species, which must be considered as the commonest leading fossils 
of this horizon—Marginifera himalayensis, Dien., and Sptrtfer rajah, Salt.—are of 
a geographically wide and equal distribution throughout the permian Kuling shales 


The fossils to which the greatest stratigraphical importance must be attributed 
are the ammonites of the two genera Cyclolobus and Xenaspis. The presence of a 
species which is most nearly allied if not actually identical with Cyclolobus Oldhamé, 
Waag., and the frequent occurrence of representatives of the genus Cyclolobus, speak 
very strongly in favour of a correlation with the upper Productus limestone of the Salt 
Range. In the Salt Range Yenaspis carbonaria is, according to Noetling, restricted to 
one single horizon only, namely, to the top beds of the middle Productus limestone. 
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Whether it is the true Xenaspis carbonaria which has been discovered in the Kuling 
shales of Danks&é E. G. by Hayden, or only a very nearly allied species, cannot be ascer- 
tained. Its presence in the Kuling shales of Danksé is in no sense adverse to a correla- 
tion of the main mass of the Kuling shales with the upper Productus limestone. The 
species has not been found together with Cyclolobus, but may indicate that the zone of 
4. carbonaria is probably included in the fauna of the Kuling shales of Spiti, which 
in general are homotaxial to the upper Productus limestone or Chidru group of the 
Salt Range. This is Noetling’s view, with which I fully agree, considering new 
researches concerning the distribution of X. carbonaria in the Kuling shales as neces- 
sary for settling the question. | 

A bed of peculiar interest is the limestone which south of Pomarang is intercalated 
in the dark, micaceous Kuling shales. It is rich in gasteropods and bivalves, and 
recalls the Bellerophon limestone of the South-Eastern Alps. With the fauna of 
this remarkable horizon it has probably one species— Bellerophon Vigilit, Stache — 
in common. The predominance of European permian types in this limestone is an 
interesting fact. Three species of bivalves—Modiolopsis Teplofi, Solemya biarmica, 

Oxytoma laticostatum—are identical with such from the permian strata of Russia, 
whereas another one is most nearly allied to Conocardtum siculum from the permian 
Fusulina limestone of Sosio in Sicily. 

As faunistic elements of special interest in the Iuling shales of Spiti, Grypoceras 
sp. ind., Myophoriopis Krafftt and Sptrigera cf. protea var. alata may be quoted. 
The first and second are remarkable for. their decidedly triassic affinities, the third 
belongs to a group of forms which has hitherto been recorded only from the permian 
rocks of Djulfa. 

The calcareous sandstone underlying the black Kuling shales has yielded numerous 
fossils in the sections of Po, Muth, Thabo and south of Pomarang. The fauna is, how- 
ever, rather poor in species, though very rich in individuals. The following is the list 
of fossils described from this horizon :— 


Lamellibranchiata. 


Ozytoma lattcostatum, Netsch. 
Aviculopecten, sp. ind. 


- Brachtopoda. 


Aulosteges cf. gigas, Netsch, 
Spirifer fasceger, Keyser]. 
» nittensis, Dien. 
»  Distefanis, Gemm. 
»»  Marcous, Waag. 

\ Spirigera Gerards, Dien. 
Streptorhynchus cf. pectintformis, Dav. 
Derbyta (?), pl. sp. ind. 

Dielasma La Touchei, Dien. 
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Three species— Ozytoma laticostatum, Netsch., Sptrifer fasciger, Keys., Sptrégera 
Gerardi, Dien.—are also known from the black Kuling shales. | 

With the Productus limestone of the Salt Range this horizon has three species 
incommon: Spirifer fasciger, Sp. Marcout and Streptorhynchus cf. pectintformés. 
The first species ranges throughout the entire Productus limestone series, the second 
has been quoted from the Amb beds and from the Lower Division of the middle 
Productus limestone by Waagen, the third from the middle and upper Productus 
limestone. 

An affinity to the permian faune of Europe is indicated by three identical 
species: Oxytoma laticostatum, Aulosteges gigas and Spirifer Distefanis. 

Although no very close relations seem to exist between the fauna of this horizon 
and that of the Salt Range Productus limestone, the present fauna, Judging from 
its general geological character and from the intimate stratigraphical connection of 
the Kuling shales with the underlying calcareous sandstones, can only be looked upon 
as an equivalent of the Virgal group or middle Productus limestone, as has been 
suggested by Noetling. 

Griesbach correlated the Kuling shales of Spiti with the permian Productus 
shales of Johér and Painkhdnda. This correlation, which was chiefly based on 
stratigraphical and lithological characters, has been fully confirmed by paleontological 
evidence. The following species of the Productus shales of the Niti district, the 
Lissar Valley and By4ns are identical with forms from the black Kuling shales and 
from the underlying calcareous sandstone in Spiti :— 

Chonetes lissarensts, Dien. 
Productus gangeticus, Dien. 
Margintfera himalayensts, Dien. 
Smrifer rajah, Salt. 

»  fasciger, Keyser. 

»  mstsensts, Dien. 
Spirtgera Gerards, Dien. 
Dielasma La Touches, Dien. 

The majority of these species are restricted exclusively to the permian rocks of 
the Himalayas, and do not occur in any other areas, 

Both the black Kuling shales and the underlying calcareous sandstones of Spiti 
are included in the Productus shales of the eastern districts of the Central Himalayas, 
where the thickness of the permian system has been considerably reduced. Rock 
specimens which are lithologically similar to the calcareous sandstone of the 
Kuling series in Spiti have been noticed in Griesbach’s collections from Kiunglung 
E. G., but from his description’ it is evident that no distinct horizon of sandstones 
is developed at the base of the black Productus shales in the Niti area, but that “the 
thickness of the shales is divided by a few irregular partings of sandstone only.” 
he correlation of the Productus shales of Joh4r and Painkhdanda with the Salt 
Range Productus limestone can be fixed more accurately now than had hitherto 
been possible. The Productus shales of Kumaon and Garhwél are homotaxial with 


1 Geology of the Central Himalayas, Mem. Geol. Survey of India, XXIII, 1891, p. 66, 
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the middle and upper Productus limestone, and must consequently be considered 
as equivalents of the European Zechstein, as has been demonstrated by Noetling.’ 

The fact that the Productus shales overlie the white carboniferous quartzite 
of the Niti district with unconformity, and that no equivalents of the grits and con- 
glomerates at the base of the permian calcareous sandstone of Spiti have been noticed 
in the section of Kiunglung by Griesbath, seems to be of some importance. It might 
possibly prove that the deposit of beds has been interrupted fora longer time in the 
Niti area than in Spiti, and that no equivalents of the Amb beds are represented in the 
Productus shales of Kumaon and Garhwdél Further stratigraphical observations 
are, however, required to confirm this view. 

Our knowledge is much more scanty with regard to the lower series of the 
anthracolithic system in Spiti, which is situated below the great unconformity. 

According to Hayden, the total thickness of this series is not less than 5,000 feet 
in the section above Lio on the Lipak river, where the sequence of beds is most 
complete. Two fossiliferous horizons only have been discovered in this mighty 
sequence. The examination of the fossils collected by Hayden and Krafft, on which 
the stratigraphical conclusions of these two authors are based, speak in favour of 
an upper carboniferous age. 

The upper horizon—Hayden’s Fenestella beds——from which fossils have been 
collected in the sections of Po and of the Losar Nullah, has yielded the following 
fossils: 

Cephalopoda. 


Orthoceras, sp. ind. 


Lamellsbranchiata. 


Avtculopecten sp. ind. aff. 4. hiemalis, Salt. 

» 9 aff. A. morahensis, Waag. 
Myalina sp. ind. aff. &M. recurvirostris, Meek et Worth. 
Postdonomya, sp. ind. 


Brachiopoda. 


Productus undatus,-Defr. 
»,  . seabriculus, Mart. 
oe “ NOV. var. spstienses. 
Nystianus var. lopingensis, Keys. 
Camarophoria, nov. sp. (aff. acumsnata, Gemm). 


1 While fully accepting Noetling’s conclusions concerning the correlation of the Kuling series and Productus 
shales of the Himalayas, [ must refute the statement made by him when criticising the view previously taken by 
me in this matter. Noetling writes (1. c. p. 445) that “ Diener is disposed to consider the Productus shales as 
equivalents of the entire permian system,” and be quotes my memoir (pt. 4 of the present volume, p. 58) as a proof of 
this statement. But to this I feel obliged to reply that no reference to a similar correlation will be found in 
that memoir. It is probably my attempt to avoid any direct correlation of the fauna of the Productus shales 
with permocarboniferous and permian faune of Europe and India which gave rise to such a misunderstanding. In 
reality I came to the conclusion that paleontological evidence did not appear sufficient for any direct correlation, 
which must be based on stratigraphical evidence only, namely,“ on the stratigraphical connection of the Produotus 
shales with the triassic, and on their unconformity to the carboniferous, series.” 
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Bryozoa. 


Fenestella sp. ind, aff. plebeta, M‘Coy. 
Protoretepora ampla, Lonsd. 

Hayden had already recognised the strong affinities of the fauna of the Fenestella 
shales of Spiti to that of the Zewan or Barus beds of Kashmir. So faras the small 
number of fossils available for comparison permits a ‘direct correlation, the 
homotaxis of the Zewan and Fenestella beds appears indeed to be the most plausible. 
The lithological character is the same in both rock groups. The faunistic element, 
which is by far the richest in individuals, namely the Bryozoa, is represented by 
identical species, among which Protoretepora ampla is a very remarkable type, 
thus proving unmistakably the faunistic relationship with the Zew4n beds. Of 
Brachiopoda three species—Productus undatus, Prod. scabriculus and an undeter- 
mined species of Camarophoria—are identical. The presence of Prod. nystéanus 
var. lopingensis also gives this fauna a decidedly upper carboniferous aspect. 

This list of species is a rather meagre one, but its value is greatly strengthened 
by the absence of any type which has hitherto been met with only in strata of lower 
carboniferous age. 

The lower of- the two fossiliferous horizons in the anthracolithic series below the 
great unconformity is the grey flaggy limestone north-west of Muth (8a, Griesbach). 
It has yielded only the following species of Brachiopoda :— 

Productus leneatus, Waac. 
95 Sp. ind. (group of semtretseutate). 

Deriysa cf. sensiss, Phill. 
Sptrigera of. Roysssi, Lév. 
Spsrifer Curzont, nov. sp. 

» sp. ind. aff., S. Curzons. 

, cf. Strangwayss, Vern. 
Spirifer (Ambocelsa ?) sp, ind. aff. fussformss, Phill. 
Martintopsts cf. subpentagonalss, Waag. 
Rhynchonella confinensts, Schellw. 

i cf. Wynnet, Waag. 

The fossils of this horizon are, unfortunately, scarce, generally ill preserved, and 
of a rather indifferent character. For a correlation with the anthracolithic faune 
of other countries they afford but little evidence. My inference of the presence of 
fossiliferous strata of a lower carboniferous age in Spiti, which had been based on an 
identification of two Spirifertde in Stoliczka’s collection with Syringothyris cusptdata, 
has not been confirmed by my recent examination of the materials collected by Hay- 
den and.A. v. Krafft. 

The results of this examination are more in favour of an upper carboniferous age 
forthe flaggy limestone of Muth. Spirifer cf. Strangwayst, Martiniopsis cf. sub- 
pentagonalis, Rhynchonella cl. Wynnet and Rh. confinensis point in this direction. It 
is chiefly the latter species,—the only one, perhaps, to which a stratigraphical 
importance can be conceded,—which indicates a homotaxis with upper carboniferous 
strata. I regret to say that these indications are rather vague, but my materials did 
not admit of my conclusions being established with greater certainty. 
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Between the flaggy limestone (8a, Griesbach) and the white carboniferous 
quartzite the following sequence of beds has been noticed in a section north-west of 
Muth by A. v, Krafft (manuscript note) :— 


Flaggy lumestone (8a, Griesbach). 


ft. in. 


11. Shales . , 10 

10. Two rusty brown aeauians bed, saleeneote full of 

crinoids and ill-preserved brachiopods : 

. Grey calcareous sandstone with Spysrsfer Curzoni, Dien. . 

. Brown sandstone . ‘ : 

Brown sandstone with corals ‘ad ee 

Brown sandstone with casts of ae ‘ 

. Grey quartzite 

4, Thin band of shale. 

3. Calcareous sandstone with shaly partings, full of brachio- 
pods, smooth, punctate shells, with dorsal and ventral 
valves separated, belonging probably to Ambocalia or 
Martina : 

2. Brown, ferruginous aiatisite ; ; : ai 

1. Ferruginous sandstone 
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White carboniferous quartzite. 


This group of beds is too poor in determinable fossils for me to say anything with 
regard to its faunistic features, although the presence of Sptrifer Curzons, which has 
likewise been noticed in the series of limestones and shales overlying the flaggy lime- 
stone of Muth (Hayden’s sub-divisions 4 and c) is not adverse to the view that one 
single fauna prevails throughout the mighty series of rocks between the top of the 
white quartzite and the Fenestella beds. 

From the plant-bearing shales of Thabo nothing but undeterminable plant 
remains have been recorded. 

With regard to the correlation of the white quartzite we are perfectly in the dark. 
It is chiefly on the authority of Mr. Griesbach that it is considered as upper carboni- 
ferous. The possibility, however, that it is homotaxial to the mountain limestone 
of Europe, cannot be denied. 


VII.—SUMMARY, 


The main facis arrived at in the foregoing chapters may be briefly summarised as 
follows :— | 

In the development of the permian system in the Himalayas two facies may be 
distinguished. These two facies differ remarkably both in their lithological and 
faunistic characters. 
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One of those facies, which is confined to a limited area north of the main sedi- 
mentary belt of the Central Himalayas, corresponds to the Tibetan series of A. v. 
Krafft (exotic blocks of Malla Johar, p. 145). 

The Tibetan series is represented by the permian white and red limestone of 
Chitichun No. I and of a small number of exotic blocks in the neighbourhood of 
Malla Sangcha E. G., discovered by Dr. A. v. Krafft in 1900. Faunistically one single 
horizon only—the topmost zone of the middle Productus limestone of the Salt 
Range—is probably represented in the fauna of those crags. A striking faunistic 
resemblance is found in the Productus limestone formation of the Salt Range. 
The faunistic relationship between the Tibetan facies of the permian system and the 
Productus limestone is indeed so great that we are justified in supposing that the 
.two areas belonged to one single, uninterrupted zoo-geographical region during the 
permian epoch. 

In the main region of the Central Himalayas the permian system is very differ- 
ently developed. Inall the better known sections of the anthracolithic series there is 
a marked unconformity at the base of the permian strata. In Kashmir the presence 
of permian beds is indicated by the small fauna collected by Lydekker in the dark 
micaceous shales in the summit of a ridge north-west of Prongam Tral. But 
stratigraphical evidence to establish the correlation of the Prongam Tral beds in 
Kashmir with the Kuling shales of Spiti is, unfortunately, still wanting. In Spiti 
the permian system is more richly developed than in the adjoining districts of the 
eastern parts of the Central Himalayas, where it dwindles down to a thickness of only 
250 feet in the Niti area. 

In my memoir on the fossils of the Productus shales of Kumaon and Garhw4l 
(Part 4 of the present volume) not more than 16 species—excluding such as were 
represented by mere fragments—could be enumerated as composing the permian 
fauna of that part of the Central Himalayas. To these, three more species from 
Kashmir and an equal number from the Kuling shales of Spiti have been added 
in my memoir on the anthracolithic fossils of Kashmir and Spiti (Part 2 of the present 
volume). Now this number has been considerably increased by my recent examina- 
tion of the fossils described in the foregoing chapters. 

The following is a complete list of the permian fossils of the Himalayan facies. 
Although I have not the slightest doubt that it is not exhaustive, and that future 
researches will probably swell the number considerably, it contains a sufficiently 
large number of species to exhibit clearly its faunistic peculiarities. The fauna is 
composed of Cephalopoda, Pelecypoda, Gasteropoda and Brachiopoda, the latter 
class being in the overwhelming majority, whereas Corals and Bryozoa are entirely 
wanting. 

It contains the following species :— 


Cephalopoda. 


1. Orthoceras, sp. ind. 
2. Nautilus (Giypoceras), sp. inde 
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8. Xenaspis cf. carbonarta, Waag. 
4. Cyclolobus cf. Oldhami, Waag. 


5. insignss, Dien. 
6. is (Krafftoceras) Kraffts, Dien. 
7. ‘ - Haydent, Dien. 


8. Hyattoceras nov. sp. ex aff. H. Cummsnsi, White. 


9. Adrianttes (Hoffmann‘a), sp. ind. 
10. Gastrioceras sp. ind. aff. Martanum, Vern. 
11. Perseyclus, sp. ind. 

12. Lelinthiceras, nov. gen. sp. ind. 
18, Brancoceras, sp. ind. 
14. Nomesmoceras Smiths, Dien. 


Lamellibranc hiata. 


15. Avseulopecten hiemalis, Salt. 

16. = nov. sp. ind. 

17. Goniomya sp. ind. aff. Kasanensis, Gein. 
18, »» Ov. sp. ind. 

19. Ltebea sp. ind. aff. Hausmannz, Goldf. 
20. Leda cf. speluncarta, Gein. 

21. Oxytoma laticostatum, Netsch, 

22. Modtolopsts Teplofi, Vern. 

23. Solemya ef. btarmiea, Vern. 

24. Mytslus, sp. ind. 

25, Conocardium sp. ind. aff. steulo, Gemm. 
26. Myophorsopis (?) Kraffts, Dien. 

27, Megalodus, sp. ind. 


Gasteropoda. 


28. Pleurotomarsa cf. panjabtca, Waag. 
29. Natscopsts, sp. ind. 

80. Bellerophon cf. Vigtlsi, Stache. 
31. ” sp. ind. 

32. Estales, sp. ind, (aff. hereulea, de Kon.?). 


Brachtopoda. 
88. Chonetes Vishnu, Salt. 
34 »  lsssarensss, Dien. 


35. »  btranasttonts, Krotow. 

36, » Cf. sraltca, Mell. 

87. »  gfandicosta, Waag. 

88. Productus gangeticus, Dien. 

39. » Abschs, Waag. 

40. » cf. serialis, Waag. 

41. ‘ Purdons, Dav. 

42, » ef. cancrini, Vern. 

43, »  cancrintformss, Tschern, 
44, Marginsfera himalayensts, Dien. — 
45. Aulosteges cf. gsgas, Netsch. 
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48. Sérophomena analoga, Phill. 

47. Spirifer rajah, Salt. — , 

48. 4, sp. ind, aff. rajak, Salt. 
49. »  Sasetger, Keyserl. 


50. »  ntiensis, Dien. 

51, »  bambadhurensis, Dien. 
52. »  foharensss, Dien. 

53, 5 Marcout, Waac. 

54, » Lavana, Dien. 

55 Distefanit, Gemm. 


ae 
56. Martsnsa cf. glabra, Mart. 

57. Spirigera cf. protea var. abata, Abich. 
58. gy Roysstt, Lév. 

59. is Gerards, Dien. 

60. Spirtgerella derbyt, Waag. 

61. Streptorkynchus cf. pectintformis, Dav. 
62. Deelasma La Touches, Dien. 


This fauna is composed of two classes of types. The first class is represented by 
autochthonous species which have not been hitherto found in extia-Himalayan 
areas. It amounts to 81 species. This is the majority of species, if five of the 
specifically undetermined forms, the affinities of which are not known (Nos. 1, 27, 29, 
32 of the preceding list), are excluded from the total fauna. 

The second class, amounting to 26 species, which are identical with such as 
occur also in the younger palzozoic strata of other countries, is composed of two 
different groups, viz., Salt Range types and European types. Seven species are 
absolutely, and six more probably, identical with species which have been described 
from the Productus limestone of the Salt Range by Waagen. With the permian 
rocks of Europe (Russia, Germany, Eastern Alps, Sicily) the permian strata of the 
Himalayan facies have 8 identical species in common, to which must be added 
7 more which are probably identical. 

The percentage of species identical or probably identical with Salt Range forms 
is comparatively small,—23°2 % only, whereas in the fauna of Chitichun No. I this 
percentage amounts to 49'3 % of the total fauna. The affinities of the permian fauna 
of the Himalayan facies to that of the Tibetan facies are still less distinctly marked, 
the species identical in both districts not exceeding 7. The species are— 

| Xenaspts carbonarta, Waag. 
Productus Abtcht, Waag. 
3 eancrintformis, Tschern. 
Spirsfer fasciger, Keyserl. 
Maritenta cf. glabra, Mart. 
Spirtgera Royssti, Lév. 
Sptrigerella derbys, Waag. 

In both districts either the one or the other of those species is very 
rare. 

The overwhelming majority of the chief leading fossils of the permian system 
in the Himalayan facies are autochthonous species, none of which has been hitherto 
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found outside the Himalayas. The most important and-widely distributed among 
those species are the following :— 

Chonetes Vishnu, Salt. 

<3 btssarensis, Dien. 
Marginifera himalayensis, Dien. 
Spirgfer rajah, Salt. 
»  nettensts, Dien. 

Sptrigera Gerards, Dien, 

Dielasma La Touches, Dien. 

Lithologically there is also a very strongly marked difference between the 
Himalayan and Tibetan facies, the permian system being represented in the Hima- 
layan series by dark shales and calcareous sandstones, whereas the exotic blocks of 
permian age in the Tibetan facies are composed of white and red, massive limestones. 

The great unconformity, which has been described by Griesbach, Hayden 
and Krafft within the anthracolithic rocks of the sedimentary belt of the Central 
Himalayas, is younger than the Fenestella shales of Spiti, which most probably corre- 
spond in age to the upper carboniferous Zewdén or Barus beds of Kashmir. Thus 
recent evidence has confirmed my suggestion that this unconformity might be 
represented in Central Asia by Bogdanowitsch’s “ Tibetan transgression.” 
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Note on Spirifer Curzont, Diener. By H. H. Hayden, Geological Survey of India, 


The specimens described by Professor Diener in the foregoing memoir under the name of 
Spsrtfer Curzoni, n. sp., were collected by the late Dr. von Krafft and by me at two localities near 
Muth in Spiti. At each locality they were found in a limestone series which overlies the Muth 
quartzite and which was regarded by Mr. Griesbach as of upper carboniferous age. Two frag- 
mentary specimens of apparently the same species were obtained many years ago by Stoliczka oni 
a limestone near Kulmg, and were identified by Professor Diener (Pal. Ind., ser. XV, vol. III, pt. 2), 
on the evidence of external characters only, with Syringothyrss cuspidata, Mart., but have now been 
referred by him to his new species. 

Four reasons have been assigned by Professor Diener for the removal of the species from 
Syringothyris cusptdata, Mart. ; they are— 

(1) the absenee of the internal structure characteristic of that genus ; 
(2) the imperforate character of the shell ; 

(8) the existence of acutely terminated — ; 

(4) the presence of concentric lamin intersecting the radial sculpture. 

(1) Owing to the small number of specimens among our collections from Muth, Professor 
Diener was unwilling to sacrifice more than three in order to ascertain the nature of their internal 
structure, and in the sections prepared from them he was unable to trace the septa and tubular 
process characteristic of Syringothyrts; he therefore inferred that the species must belong to the 
genus Spersfer. Of these three, two have been returned with his type-specimens, and a careful 
examination shows that they were both, unfortunately, broken and imperfect shells, in one case the 
part where the transverse plate and tubular process should be found, has been broken away, and in the 
other case the interior of the ventral valve is occupied by a emall Riyachoneléa. 

During a recent visit to Spiti I was able to make larger collections from the original localities 
near Muth, and also from Kuling and from the hills between the Lipak and Yulang rivers in Kanaur, 
where the same limestones are well exposed. It was thus possible to makea large number of sections 
in order to ascertain definitely the mternal characters of the species, and these sections showed, 
almost without exception, the dental septa, transverse plate and tubular process of Syringothyrss. 
Owing to the apparent identity of the latter specimens with those described by Professor Diener in 
the foregoing memoir, I made sections of two specimens taken from amongst his named duplicates of 
Spsrifer Curzons, and found in each case the typical internal characters of Syringothyris. 
Subsequent correspondence with him on the subject has Jed to the publication, with his consent; of 
the present note, as an appendix to his memoir. 

Plate X, figs. 1 and 2, are reproductions of photographs of the sections cut from Professor Diener’s 
duplicates of Spsrtfer Cursoni 3 figs. 3 and 4 represent sections of specimens from the limestones of the 
Lipak river in Kanaur. 

(2) The second reason assigned by Professor Diener for referring his specimens to the genus Spirs- 
Jer was the absence of perforations in the shell. 

After much controversy, the punctate character of Syringothyrts was finally established by Meek 
and King about the middle of the last century. It was found by them that a notable feature of this 
perforation was ite extreme irregularity, many fragments of an undoubtedly punctate shell showing 
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no trace of perforations. A careful examination of a large number of flakes taken from the shells of 
Professor Diener’s specimens and of others subsequently collected by me, has proved that in the 
Himalayan forms this “ patchy ”’ distribution of the perforations is equally pronounced ; but that the 
shells are punctate will be seen from figures 5—8, pl. X. Figure 5 is a photograph of a flake taken from 
the surface of the ventral valve of Professor Diener’s type-specimen of Spsrifer Curzoni, while figs. 
and 7 show the perforate character of the shell of two specimens from near Lio, in Kanaur. Figure 8 
is a photo-micrograph of the shell of the spec imen represented in fig. 3; the degree of magnification 
being the same in each of the figures 5 to 8, it will be noticed that the perforations represented in 
fig. 8 are much larger than those of the other specimens, but there are indications of a similar series 
of larger tubes in the specimen shown in fig. 7, at that part of the flake where the fibres have been broken 
at right angles to their longer axes, and the perforations appear as long cylinders instead of as dots. 
In all the specimens the shell is made up of long, thin prisms, pierced, more or less at right angles to 
their longer axes, by the perforations. 

(3) The third feature to which Professor Diener draws attention is the existence of wings in some 
of his specimens. He writes: “Specimens with sub-elliptical outlines are rare. In the majority 
of my examples the lateral margins form a convex curve to within a short distance from the cardinal 
angles, where they are prglonged with acute terminations.” Unfortunately, the material sent to 
Professor Diener, as well as that subsequently collected by me, very rarely affords specimens having 
this part of the shell uninjured ; in most cases the terminations are broken off, but I have, nevertheless, 
been able to find a few specimens sufficiently well preserved to show that the angle between the 
lateral margin and the hinge-line is exceedingly variable. Acute wings certainly occur in several 
instances, but other specimens show perfectly rounded terminations, and others, again, occupy positions 
intermediate between these two extremes. Since we have thus a series of specimens, obtained from 
the same bed and apparently corresponding with one another in all other respects, it is reasonable to 
refer them all to the same species and to regard this character as a mere variation of no specific 
importance. Were we, indeed, to attempt to employ the terminal angle as a means of specific distinc- 
tion, we should be compelled to create a new species for almost every individual specimen of this 
genus to be found among our Himalayan collections. Nor could such a course be justified in the 
case of one particular genus of the Spirtfercda, when, in so many others, no importance is attached to 
the variability of this feature. 

Exactly similar variation was noticed by the late Dr. Bittner i in the case of Spiriferina Stracheys, 
Salter,! and a glance at pl. IV, figs. 8—14, of his memoir will readily exemplify the great range 

of variation of the terminations of the hinge-line in that species. Further examples can be found in 

many other species of Sptrtferide, a striking one being furnished by the two dorsal valves of Spiriter 
mesostrialts, Hall, figured on pl. XX XVII, figs. 4, 5, of the “ Natural History of New York,” ? 
while a less pronounced example may be found in the specimens of Spirtfer Lydekkert, Diener, figured 
on pl. III of Professor Diener’s “ Anthracolithic fossils of Kashmir and Spiti.”’ 

(4) The last peculiarity mentioned by Professor Diener is the occurrence of “concentric laming 
intersecting the radial. sculpture.” He states that this 1s observable in some specimens, but not in 
others. 

An examination of Martin’s figures of Anomia cuspidata shows that this feature existed in the 
original specimen employed as the type of the species ; in his diagnosis, too, he distinctly states that the 
ribs are “ crossed by a few slight concentric wrinkles, marking, apparently, the growth of the shell.’’* 

Subsequently the same feature was noticed by Davidson, who, in his diagnosis of Spirtfera 
euspidata, Mart.,° mentions “ numerous concentric lines of growth ;” de Koninck also draws attention 
to the “ fines etriées ondulées d’accroissement.”® The presence of “concentric laminz ” cannot there- 
fore be eaiproyet as a means of distinction from Syrtngothyris cuspidata, Mart. 


1 Pal. Ind., ser. XV, vol. III, pt. 2, pp. 18, 19. 

2 Paleontology, vol. VIII, Brachiopoda, II. 

> Pal. Ind., ser. XV, vol. I, pt. 2, pl. IV, figs. 8, 5, 7, 8, 9, 11. 

* Trans. Linnean Society, vol. IV, 1798, p. 45, and tab. 8, figs. 1—4, tab. 4, figs. 5, 6. 
* Davidson : Fossil Brachiopoda, vol. 1V, p. 44. 

* Description des Animaux fossiles, 1842—1844, p. 244. 
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It seems to me, therefore, that no sufficient cause has been shown for removing the Himalayan 
species described by Professor Diener as Spirifer Curzont, n. sp., from Syréagothyris cuspidata, Mart., 
to which it bears so close a resemblance.? 

Owing to the small number and poor state of praservation of the fossils sent to Professor Diener, 
he was doubtful as to the age of the limestone in which the above species of Syringothyrts occurs. 
In his memoir on the “ Anthracolithic fossils of Kashmir and Spiti,”* he drew attention to the specimen 
described by him as Syringothyris cuspidata, Mart., from Kuling, and correctly inferred that the bed 
in which it ovcurred was of lower carboniferous age; at the same time he suggested that 
this bed might be the equivalent of Griesbach’s “lower carboniferous grey crinotd limestone.’’ 
During my survey of Spiti, however, I ascertained that these two horizons were not identical, but 
that one lay above, and the other below, the Muth quartzite; and since Stoliczka’s specimen was 
too poorly preserved and too fragmentary to admit of definite specific identification, it seemed that there 
were not sufficient grounds for removing this limestone series from the upper carboniferous system, 
in which it had been placed by Griesbach.* Subsequent examination, however, of my more recent 
collections from the Lipak river sections has proved that Professor Diener was undoubtedly correct 
in his original assumption of a lower carboniferous age for the limestone, which has been found to 
contain, in addition te Syringothyris, Helodus crenulatus, Newberry and Worthen, a trilobite closely 
resembling Phtlispste Cliffordt, Woodward, and other lower carboniferous forms, while a bed consi- 
derably higher in the series yielded a species of Euomphalus indistinguishable from £. kecale, Hall, 
from the devonian of New York. Still more recently, I have been informed by Professor Zeiller 
that certain plants, which were found in a band of shale, situated at least 1,000 feet above the 
Syringothyris horizon, include many specimens of Rhacoptertr inequilatera, Feistmantel, a species 
found in the Culm of New South Wales. There is consequently little doubt that the limestone is 
not younger than lower carboniferous.‘ 

In the present memoir Professor Diener has not assigned any definite age to the limestone of 
Muth, though, on account of the presence of Rhynchonella confinensts, Schellwien, and other especies 
related to upper carboniferous forms, he was inclined to regard if as younger than he had previously 
supposed. Since, however, I have been able to show him photographs of the sections of his Spirifer 
Curzont, he now agrees with me in referring that species to the genns Syrsagothyrss, and has stated 
in a letter, of which he has kindly allowed me to make use in the present note, that should the 
balance of evidence be in favour of a lower carboniferous age for the limestone, no great weight ehould 
be attached to the presence of Rhynchonella confinensts, which has hitherto been found in one locality 
only and may therefore subsequently prove to have a wider range than it is at present known to 
possess. 

1 Professor Diener, to whom the above notes have been submitted for comment, informs me that the late Dr. 
Bittner, in spite of his insistence on the wide range of variation to be found in the shape of the wings of single species 
of Spiriferida, urged him to separate the forms now under discussion from Syringothyris ouspidata, Mart., on 
account of the presence of acute wings and concentric laminw in the Indian specimens. Professor Diener would therefore 
prefer to retain his specific name of Syringothyris Curzoni for those forms with acute terminations and with pronounced 
concentric lines of growth, the remaining forms, in which these characteristics are less marked, being allowed to 
atand with 9. cuspidata, Mart. Should this classification be finally adopted, it is probable that some difficulty will be 
experienced in dealing with intermediate forms, but this question must remain in abeyance till the Spiti collections 
have been completely worked out and described. 

3 Pal. Ind., ser. XV, vol. I, pt. 2. 

3 Annual Report, G. 8. I., 1899-1900, p. 188. 

* This question has been more fully discussed in a memoir on the geology of Spiti, at present in procees of publication. 
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Fig. 1; 2a, 6. 
Fig. 3a, 0 
Fig. 4a, 6. 
Fig. 5 ad, 


Fig. 6a-—d; 


Fig. 8 a, 6. 
Fig. 9 a—d. 
Fig, 10 a, 2. 
Fig. 11. 

Fig. 12 a—d. 
Fig. 18 a—d, 
Fig. 14 a—d, 
Fig. 15 a—d. 
Fig. 16 a—d. 
Fig. 17 a—e. 
Fig. 18 a, 6. 


Fig. 19 a—d. 


Fig. 20. 


Fig. 21 a, 8. 
Fig. 22 a—d. 
Fig: 23 a—c. 
Fig. 24 a, 3, 
Fig. 26. 


PLATE III. 


PERMIAN FOSSILS FROM THE EXOTIC BLOCK No. 9 IN THE NEIGHBOURHOOD oF Manta Saneoaa, E.G. 


(Coll. A. v. Krafft.) 


Lia sp. ind. aff. retivepa, Shumard. 1, right valve. 2, left valve. 
NaTIcopsis KHURENSIS, Waag. 
BELLEROPHON sp. ind. aff. potito, Waag. 


PLECROTOMARIA (MoURLONIA) HUNICA, nov. sp. 54, sculpture of the last volution 
enlarged. 


7 a, 6. OrTHotHEtes KRAFPTI, nov. sp. 
Propuctvs cHITICHUNENSIs, Dien. Ventral valve with its trail partly preserved. 
MARGINIFERA HBLICA, Abich. 

ScacoHingeuua (?), sp. ind. 

SPIRIFERINA cf. OCTOPLIOATA vat. FASTIGATA, Schellwien. 
RHYNOHONELLA sp. ind. ex aff. Ra. Hormanni, Krotow. 
NorToTHyRis MINUTA, Waag. 

NOTOTHYRIS MEDITERRANEA, Gemm. 

Norotuyris cf. WALKERI, Dien. 

NorotHygkis ovatts, Gemm. 

PRopuctus PLANO-H2ZMISPHERIUM, Netschajew. Ventral valve. 
SPIRIGERBLLA Dersyi, Waag. 

ENTELETES ELEOANS, Gemm. 


Reticutargia (SquamuLakta) cf. Drener1, Gemm. Ventral valve with the 
uppermost layer of the shelly substance partly preserved. 


SPIRIFER sp. ind. ex aff S. Marcoui, Waag. 

MaRTINIA ACUTOMARGINALIS, Diener (= M. semteamis, Gemm.). 

Provuotus ceatiosus, Waag. Exceptional shape, with unusually deep sinus. 
HEMIPTYCHINA cf. INFLATA, Waag. 

Poterioceinus (?), sp, ind. 
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PLATE IV. 
PERMIAN FOSSILS FROM THE PropuctUs SHALES OF THE Lissan Vautsy (JoHan). 
(Coll. La Touche.) 
Fig. 1. Naticopsis, sp. ind, Near crest of ridge between Lissar and Dharma Valleys, 
opposite Kharsa glacier. 
Fig. 2 a, 6. BectgrorHon, sp ind, Slopes on left bank of Lissar Valley, 2 miles south of 
Dharma XI. 


Fig. 8-5. SprkireR rasan, Salter. Exceptional shapes of ventral valves. 8 and 4, from 
slopes on left bank of Lissar Valley; 5, near crest of ridge between Lissar and 
Dharma Valleys, opposite Kharsa glacier. . : 

Fig. 6 a, 5; 7 a, 6. Spremee nittensis, Diener. Slopes on left bank of Lissar Valley, 2 miles 
south of Dharma XI. 

Fig. 810. SprrivrER BAMBADHURENSIS, nov. sp. Right side of Bambadhura N. glacier near 


crossing. 8, Ventral valve. 9, Fragment of two valves. 10, Dorsal valve, 
a, Ventral view. 6, Dorsal view. 
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PLATE Y. 


PESMIAN FOSSILS FROM THE Propuctus sHALgs oF THB LissaR Vauvey (Coll. La Touche) anp 
or Byans (Coll, Smith). 


Fig. 1—8, Prevroromaria cf. punsaBicA, Waag. Slopes on left bank of Lissar Valley, 
2 miles south of Dharma XI. 


Fig. 44,5, Csoneres cf. uratica, Meller. Crest between Lissar and Dharma Valleys, 
opposite Kharsa glacier. 


Fig, 54,6; 6a, 6. MARGINIFERA HIMALAYENSIS, Dien. Two exceptional shapes of ventral 
valves with strong ribs. 


Fig, 7 a—d; 8a—c; 9. Dretaswa La Tovucusl, nov. sp. 
Fig. 10, 11. Sprerezea Geearnt, Dien. 


Fig, 12. SPIRIFER JOHARENSIS, Dien. All these specimens (figs. 5-12) from slopes on left 
bank of Lissar Valley, 2 miles south of Dharma XI. 


Fig. 18 a—c, Leva cf. spELuNcaRtIA, Geinitz, Nihal. 


Fig, 1417. CHoneres TRANSITIONIS, Krotow, Kalapani. 14, 15, Ventral valves. 16, Dorsal 
valve. 17, Cross-section of two valves. 


Fig. 18 a, b. Lrzeea sp. ex aff. L. Havsmannt, Goldf., Kalapani. 
Fig. 19. Goyiomya, sp. ind. Kala;ani. 

Fig, 20 a—e. Hyatrocrras sp. ind, ex aff, Cumminsi, White. 

Fig, 21 a, 6. Pxricyoxvus, sp. ind. 

Fig. 22 a, 6. LILintHiceras, nov. gen. sp. ind. 

Fig. 28 a—c. GastRIocERAs, sp. ind. ex aff. G. Marranum, Verneuil. 
Fig, 24 a, 6. Brancoosras (?), sp. ind. 

Fig. 25 a—c. Nomismoceras SMIruit, nov. sp. 


Fig. 26 a—e. Apptanites (Horrmannta), sp. ind. All these specimens (figs, 20—26), 1 mile 
north-west of Lilinthi, considerably enlarged 


Fig, 27. MARGINIFERA HIMALAYENSI8, Dien. Internal view of the dorsal valve, Kalapani, 














DIENER: PERMIAN FOSSILS 


Geol.Surv.of India. CENTRAL HIMALAYAS. 





a etnies 
aoa ele 


ee 
- ee 






~ 





= ewer ee Tass Ht eee 


A.Swoboda del.et fith. Albert Berger print. 


Digitized by Google 


Digitized by Google 


Digitized : Google 


PLATE VII. 


CARBONIFEROUS FOSSILS FROM THE LOWER DIVISION OF THE ANTHRACOLITHIO SYSTEM IN Spit. 


Fig. 1 amc. 
Fig. 2a—e. 
Fig. 3 a, 6; 4, 


Fig. 5a, 4; 6, 


Fig. 8 a, 6. 
Fig. 9a, d. 


Fig. 10 a—d, 
Fig. 1) a, 6 
Fig. 12 a—d. 


Fig. 18 a—d. 
Fig. 14 a—d, 


(Coll. Krafft and Hayden.) 


Propuctus LinEatus, Waag. North-west of Muth, flaggy limestone (8a, 
Griesbach) (coll. Krafft). 


Sprriren CuRzONI, nov. sp. Ventral valve. 
Sprrirek Curzoni, nov. sp. Dorsal valve, 


Sprpirax Curzomi, nov. sp. Cross-sections through the apical region of two 
ventral valves, showing the dental plates and the absence of the tubiform 
process of Syringothyris, 

SprIRirge sp. ind. ex aff. S. Curzont. All these specimens from the flaggy 
limestone (8 a, Griesbach), west of Muth (coll. Hayden and Krafft), 


Sprrirer cf. Steanawayst, Verneuil. Flaggy limestone (8a, Griesbach), south- 
east of Muth (coll. Hayden and Krafft). 


RHYNCHONELLA CONFINENSIS, Schellwien, Flaggy limestone (8c, Griesbach), 
north-west of Muth (coll. Krafft). 


RuYNCHONELLA cf. WynNzI, Waag. From the same locality (coll. Krafft). 
MakrTinropsis of, SUBPENTAGONALIS, Waag. 


AmBoca@.ta (?) aff. FustFoRMI, Phill. These two specimens from the flaggy 
limestone (8a, Griesbach), south-east of Muth (coll. Krafft). 


Dersyta cf. seNiILis, Phill. 


Sprriasra cf. Royssi1, Lév. These two specimens from the flaggy limestone 
(8a, Griesbach), north-west of Muth (coll. Hayden and Krafft). 


Fig. 15; 16 a, 4; 17 a, 4. Propucrus scapricotus, Mart. Fenestella beds, Losar Nullah 


(coll. Krafft and Hayden). 


Fig. 18; 19a, 4; 20. Propuctus NyYsTIANUS var. LOPINGENSIS, Keyser. Fenestella beds, Po 


Fig. 21 ad. 


Fig. 22. 
Fig, 28, 


(coll. Hayden and Krafft). 20, Specimen with the impressions of its spines 
preserved. 


CamaROPHoRiA sp. ind. (aff. C. acummnata, Gemm,? ). Losar Nullah, Fenes- 
tella beds (coll. Hayden and Krafft). 
AVICULOPECSBN sp. ind. aff, HIEMALT, Salt, 


Myatina sp. ind, ex aff. RecurvizostRi, Meek et Worth. These two speci- 


mens from the Fenestella beds of the Losar Nullah (coll. Hayden and 
Krafft). 
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Fig. la—e. 
Fig. .2 a, 6. 
Fig. 3a, b. 


Fig. 44,5. — 
Fig. 5a, 6. 


Fig. 6 a, 6. 


Fig. 74, 5; 8. 


Fig. 9 a—e. 
Fig. 10 a, 3, 
Fig. 11. 


Fig. 12. 


PLATE VIII. 


PERMIAN FOSSILS OF THE KULING sERIEs OF Spirit. 
(Coll. Hayden and Krafft.) 


NautiLus;(GeypoceRas), sp. ind. Kuling shales, north of Po (coll. Krafft}. 

Orrnoceras, sp. ind, Kuling shales, north-west of Muth (coll. Krafft). 

AVICULOPECTEN, sp. ind. Sandstones underlying Kuling shales, north of Po 
(coll. Hayden). 

Myrtiuuvs, sp. ind. Kuling shales, Lilang (coll. Krafft). 

ConocarpiumM, sp. ind. aff. stcuto, Gemm. Kuling shales, south of 
Pomarang (coll. Krafft). 

Moptotopsis TepLori, Verneuil. Kuling shales, south of Pomarang (coll. 
Krafft). 

SoLEMYA BIARMICA, Verneuil. 7, Cast of left valve. 8, Cast of left valve 
with partly preserved shell. Kuling shales, south of Pomarang (coll. 
Krafft). 

Myornorroris (?) Krarrri, nov. sp. Kuling shales, nullah opposite 
Gaichund (coll. Krafft). , 


OxyroMa Lz&vicostatuM, Netech. Sandstone underlying Kuling shales, 
north of Po (coll. Hayden). 


Gontomya sp. ind. (aff. Kasangnsis, Gein.). Kuling shales, Kuling (coll. 
Hayden and Krafft). 


Meaatopvs, sp. ind, Kuling shales, Kuling (coll, Hayden and Krafft). 


Fig. 18 ac; 14. Autosteass cf. aiaas, Netsch. 18, Ventral valve. 14, Dorsal valve. Sand- 


Fig. 15 4,3; 16. 
Fig. 17 ae. 


Fig, 18 a, 3, 


stone underlying Kuling shales, north of Po (coll. Hayden and Krafft). 


Briierornon cf. Vier, Stache. Kuling shales, south of Pomarang (coll. 
Krafft). 


BELLEROPHON VIGILII, Stache. Type-specimen (cast) from the permian Bel- 
lerophon Kalk of St. Vigil (Tirol). 


ENTALIS, sp. ind. Kuling shales, south of Pomarang (coll. Krafft) 
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PLATE IX. 


PermiaN BRACHIOPODA OF THE KULING SERIES OF SPITI. 
(Coll. Krafft and Hayden.) 


Fig. 1 od. Srreirer Marcovur, Waag. Sandstone underlying Kuling shales, north of Po 
(coll. Hayden and Krafft). : 


Fig, 2 a, 6; 8 a—d. Sprrivez Disteranu, Gemm,. North of Po. 


Fig. 4 a—d, Spreiren Disterann, Gemm. Exceptional shape. Half-way between Po and 
Mani, left bank of Spiti River above Dankhar. 


Fig. 5 a—d. Sprriasra cf. PRoTEA var. ALATA, Abich. Black Kuling sbales, north-west of 


Muth. 
Fig. 6. Spreicera Grrarvt, Dien, Dorsal valve with expansions, north above Po. 
Fig. 7, Sprrickra Grragpi, Dien. Internal cast of ventral valve from Larsa E.G., 


Thanam Valley, 

Fig. 8 a, 6, SrrEprorHYNcHvs cf. PECTINIFORMIS, Dav. Fragment of a ventral valve, north of 
Po. All specimens, with the exception of fig. 5, from the sandstones under- 
lying the black Kuling shales. 
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PLATE X. 
Sprnirek Curzoni, Diener. 


Fig. 1, 2. Photographs, by reflected light, of sections of two of Professer Diener’s named duplicates 
of his Sptrifer Curzons, nu. sp., showing the dental plates, transverse plate and tubular 
process, characteristic of Syringothyres ; specimens from near Muth, Spiti. 

Fig. 8, 4, Photographs, by transmitted light, of sections of two specimens of Syringothyris cf. 
cuspidata, Mart., showing dental plates, transverse plate and tubular process ; from the 
carboniferous limestone of the Lipak river, Kanaur. 


Fig. 5. Photomicrograph of fragment of shell of Professer Diener’s type-specimen of Spirifer 
Curzons, n. sp. (figured on Pl. VII, fig. 2), showing punctate character of the shell 
( x 20.) 

Fig. 6, 7. Photomicrographs of fragments of shell of specimens of Syringothyrts cf. cusptdata, 
Mart., from the limestone of the Lipak river, showing punctate character of shell 
(x 20.) 


Fig. 8. | Photomicrograph of part of shell of specimen represented in fig. 3. The section, which is 
cut at right angles to the surface of the shell, shows tubular perforations running 
through the shell, and occasionally dichotomising ( x 20). 
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» Il, » 1 (1902), pp. 39, pls. 7. Observations sur quelques Plantes, Fossiles des Lower Gondwana, by RB. Zeiller. 


The price fixed for these publications is 4 annas (4 pence) per single plate. 


MISCELLANEOUS PUBLICATIONS. 


A Manual of the Geology of India. 4 Vole. With map. 1879—1887— 
ee ee eectiacaler Area, ¢ By H.B. Medlicott and W.T. Blanford, Price 8 rapecs (Out of print.) 
Vo). 3. Economic Geology. By V. Ball. Price 5 rupees. (Out of print.) 
Vol. 4. Mineralogy. By F. R. Mallet. Price 2 rupees. . 
A Manual of the Geology of India, 2nd edition. By R. D. Oldham (1893), Price 8 rupees. 
A Manual of the Geology of India, Economic Geology, by the Inte Prof. V. Ball, 2nd edition, revised in parte, 
Part I.—Corundum. By T. H. Holland (1898). Price 1 rupee. 
Popular guides to the geological collections in the Indian Museum, Calcutta— 
No. 1. Tertiary vertebrate animals. By R. Lydekker. 1879. Priee Zaunas. (Ont of priné.) 
No. 3. Minerals. By F. R. Mallet (1879). Price 2 annas. (Out of print.) 
No, 8. Meteorites. By F. Fedden (1880). Price 2 annas. (Out of print.) 
No. 4. Palwontological collections. By O. Feistmantel (1881). Price 2 annas., 
No. 6. Economic mineral products. By F. R. Mallet (1883). Price 2annas. (Out of print.) 
An Introduction of the Chemical and Physical study of Indian Minerals. By T. H. Holland (1895). Price 8 annas 
Out of print. 
Cie of the remains of Siwalik Vertebrata contained in the Geological Department of the Indian Museum, By 
BR. Lydekker, Pt. I. Mammalia (1885). Price lrupee. Pt. IL Aves, Reptilia, and Pisces (1886). Price 4 annas. 
Catalogue of the remains of Pleistocene and Pre-Historic Vertebrata contained in the Geological Department of the 
Indian Museum. By RB. Lydekker (1886). Price 4 annas. 
Bibliography of Indian Geology. By R. D. Oldham (1888). Price 1 rupee 8 annas. : 


Report on the Geological Structure and Stability of the Hill slopes around Naini Tal. By T, H. Holland (1897). 
Price 8 rupees. 


Geological map of India, 1893. Scale 1”=96 miles. Price 1 rupee. 
General Report for the period from the Ist April 1901 to the 31st March 1902. Price 1 rupee. 
Do. do. do. 1903 do. do. 1908. do. 
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